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DESCRIPTION 

JP ICTURE DISPLAY DEVICE AND PICTURE DISPLAY METHO D 
Technical Field 

The present invention relates to a picture 
display device and a picture display method that allow 
a plurality of computer devices to be connected, 
display screens thereof to be displayed on one screen, 
and the connected computer devices connected to be 
controlled by a common input device . 
Background Art 



to an external monitor device and input devices such as 
a keyboard and a mouse. A user operates the input 
devices corresponding to a display on the monitor 
device so as to cause application software to perform a 
data process or the like. 



requirement , a plurality of computer devices may be 
activated and operated in parallel. In this case, from 
a viewpoint of the installation space of the monitor 
device and so forth, it is preferred to connect a 
plurality of computer devices to one monitor device. 



devices 501A and 501B are connected to one monitor 
device 500 according to related art. In the following 
description, it is assumed that the computer devices 
are personal computers. The monitor device 500 can 



Conventional computer devices are connected 



Depending on a desired process and user's 



Fig. 1 shows an example of which two computer 



input two channels of video signals. A video signal 
502A that is output from the personal computer main 
body 501A is input to a first video input terminal (not 
shown) of the monitor device. Likewise, a video signal 
502B that is output from the personal computer main 
body 501B is input to a second video input terminal 
(not shown) of the monitor device 500. 

A display portion 507 of the monitor device 
500 displays contents corresponding to the video 
signals that are input from the first and second video 
input terminals. The monitor device 500 has an 
operation switch 505 on its front panel. For example, 
by operating the operation switch 505, an OSD (On 
Screen Display) screen 506 that represents settings of 
the monitor device 500 can be displayed in a 
predetermined area of the display portion 507. In 
addition, by operating the operation switch 505 in a 
predetermined manner, setting values of the monitor 
device 500 (for example, contrast, brightness, hue, and 
so forth) can be changed. Corresponding to the changed 
values, the display picture quality of the monitor 
device 500 are changed. In addition, a display of the 
OSD screen 506 is updated. 

As input devices that allow a user ' s command 
to be input to the personal computer main body 501A, a 
keyboard 503A and a mouse 504A are connected thereto. 
The keyboard 503A transmits input key information to 



the personal computer main body 501A. The mouse 504A 
transmits the movement amounts in the (X, Y) directions 
of the mouse 504A and button operation information 
thereof to the personal computer main body 501A. 

For example, the personal computer main body 
501A converts the mouse movement amounts supplied from 
the mouse 504A into coordinates on the display portion 
507 of the monitor device 500 so as to generate a video 
signal for "displaying a cursor on the coordinates. The 
video signal for displaying the cursor is superimposed 
with the video signal 50 2A. The superimposed signal is 
supplied to the monitor device 500. As a result, the 
monitor device 500 displays a cursor 508. 

Likewise, a keyboard 503B and a mouse 504B 
are connected to the personal computer main body 501B. 
Key information, mouse movement amounts, and button 
operation information are transmitted to the personal 
computer main body 501B. In the same manner as the 
personal computer main body 501A. the cursor 508 is 
displayed. 

In the related art shown in Fig. 1, the video 
signal is statically switched between the video signal 
50 2A of the personal computer main body 50 1A and the 
video signal 502B of the personal computer main body 
501B by operating for example the operation switch 505. 

Fig. 2 shows an example of the structure of 
the above-described monitor device 500. The video 



signal 502A that is output from the personal computer 
main body 501A and the video signal 502B that is output 
from the personal computer main body 501B are input to 
a first input terminal and a second input terminal of a 
video switch 512. The video switch 512 is controlled 
by a CPU 511 (that will be described later) so as to 
select one of the video signals that are input to the 
first input terminal and the second input terminal. 
The selected video signal is output from the video 
switch 512 and supplied to a first input terminal of a 
video mix circuit 514. 

The monitor device 500 has the above- 
mentioned CPU 511. A signal corresponding to the 
operation of the operation switch 505 is supplied to 
the CPU 511. When the operation of the operation 
switch 505 represents the switching between the 
personal computer main body 50 1A and the personal 
computer main body 501B, a control signal that causes 
an input to be switched is supplied from the CPU 511 to 
the video switch 512. 

When the operation of the operation switch 
505 represents the displaying of the OSD screen 506 , a 
command that causes the OSD screen 506 to be displayed 
is supplied from the CPU 511 to a character generator 
513. The character generator 513 generates a video 
signal for displaying the OSD screen 506 corresponding 
to the supplied command. The generated video signal is 



for example RGB signals. The video signal is supplied 
to a second input terminal of the video mix circuit 514. 

The video mix circuit 514 switches the video 
signals supplied to the first and second input 
terminals at predetermined timings so that the OSD 
screen 506 is displayed at a predetermined area of the 
display portion 507. A video signal that is output 
from the video mix circuit 514 is supplied to a picture 
display device 516 composed of for example a CRT 
(Cathode Ray Tube) or an LCD (Liquid Crystal Display) 
and a corresponding drive circuit through a display 
control circuit 515. 

The picture display device 516 causes the 
display portion 507 to display a picture corresponding 
to the frequency and resolution of the supplied video 
signal. For example, the picture display device 516 
detects a horizontal synchronous signal and a vertical 
synchronous signal contained in the supplied video 
signal so as to obtain the horizontal frequency and 
vertical frequency. 

When the settings of the monitor device 500 
are changed by an operation of the operation switch 505, 
a control signal corresponding to the changed settings 
is supplied form the CPU 511 to the display control 
circuit 515. Corresponding to the control signal, the 
video signal supplied to the display control circuit 
515 is processed so as to adjust the display picture 



quality and so forth of the picture display device 516. 

Since the computer devices 501A and 501B are 
connected to the monitor device 500 in such a manner, 
when the user operates the operation switch 505 in a 
predetermined manner, the personal computer main bodies 
501A and 501B can be switchably operated. When the 
personal computer main body 501A has been selected, the 
user can operate it using the mouse 504A and the 
keyboard 503A while observing the display of the 
monitor device 500. Likewise, when the personal 
computer main body 501B has been selected, the user can 
operate it using the mouse 504B and the keyboard 503B 
while observing the display of the monitor device 500. 

In addition, as shown in Fig. 3, when a 
plurality of personal computer main bodies 501A and 
501B connected to the monitor device 500 are connected 
through a network 520, a data communication can be 
performed between the personal computer main bodies 
501A and 501B. For example, a file can be transferred 
from the personal computer main body 501A to the 
personal computer main body 50 IB through the network 
520. 

Conventionally , even if a plurality of 
computer devices are connectable to one monitor device, 
the video switch that switches video signals of the 
plurality of computer devices that are connected is 
static as was described above. In addition, the 



frequencies of the video signals that are input from 
the plurality of computer devices are different and 
asynchronous- Thus, there is a problem of which video 
signals of a plurality of computer devices cannot be 
5 displayed on one monitor device at a time. 

In other words, conventionally, to display 
video signals of for example two computer devices at a 
time, it is inevitable to use two monitor devices 
corresponding to the computer devices . 
#0 In addition, conventionally, to operate a 

y plurality of computer devices , a corresponding number 

h& of sets of input devices such as keyboards and mice are 

fj'l required. Thus, from view points of installation space 

r| and operability, the conventional method is not 

rij 

a5 effective. 

In addition, the signal formats of video 
Vt $ signals supplied from a plurality of computer devices 

connected to one monitor device are subject to be 
different and asynchronous. In such a case, in 
20 particular, when the monitor device 500 uses a CRT as a 

picture display device, to switch a plurality of video 
signals, it takes a time to determine the system of the 
supplied video signals. Thus, conventionally, a 
plurality of video signals cannot be quickly switched. 
25 In addition, even if two personal computers 

501A and 501B are connected to the monitor device 500, 
since the monitor device 500 can display only a video 

7 



signal supplied from only one personal computer, the 
user should operate the operation switch 505 so as to 
manually select one of the personal computers 501A and 
501B. Thus, even if the personal computer main body 
501A and the personal computer main body 501B are 
connected through the network 520 as shown in Fig. 3, 
when the user tries to operate a file between the two 
personal computers 501A and 501B, the operation 
procedure becomes troublesome and takes a long time to 
switch the two personal computers. Consequently, the 
operability becomes low and the operation becomes 
inconvenient . 

Depending on the OS (Operating System) for 
use, to operate a file between two different personal 
computers, it is necessary to exchange data 
therebetween through a common folder that can be 
accessed from the two personal computers. For example, 
when a file of the personal computer 501 A is opened by 
an application of the personal computer 501B, the user 
selects the signal 502A using the operation switch 505, 
causes a picture of the personal computer 50 1A to be 
displayed, and moves or copies a desired file to the 
common folder. Thereafter, the user selects the signal 
502B using the operation switch 505 and causes the 
monitor device 500 to display the screen of the 
personal computer 50 IB. Thereafter, the user opens the 
common folder, selects a desired file of the folder, 

8 



and causes the application of the personal computer 
main body 501B to open the selected file. Thus, 
according to the related art, even if data is 
transferred between the personal computer 50 1A and the 
personal computer 50 IB, the process becomes troublesome 
Disclosure of Invention 

Therefore, an object of the present invention 
is to provide a picture display device and a picture 
display method that allow video signals that are output 
1|S from a plurality of computer devices to be displayed on 

the same screen and the plurality of computer devices 
to be operated using one set of input devices . 

Another object of the present invention is to 
provide a picture display device and a picture display 
15 method that allow a plurality of channels of video 

2!;£ signals to be immediately switched. 

1 Uit A further object of the present invention is 

to provide a picture display device and a picture 
display method that allow a plurality of computer 

20 devices to be connected and data to be transferred 

thereamong without need to manually switch screens of a 
monitor device . 

Claim 1 of the present invention is a picture 
display device for displaying a video signal supplied 

25 from a data process device, comprising a display means 

for displaying a video signal, a display control means 
for controlling the display means to display a 



i, t 

pi 
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plurality of video signals supplied from a plurality of 
data process devices at a time, an input device 
connection means to which an input device for 
outputting a first control signal is output 
corresponding to a user's operation, and a control 
signal output means for outputting the first control 
signal supplied from the input device to the plurality 
of data process devices. 

Claim 9 of the present invention is a picture 
display method for displaying a video signal supplied 
from a data process device, comprising the steps of 
displaying a video signal, controlling displays of a 
plurality of video signals supplied from a plurality of 
data process devices at a time at the displaying step, 
and outputting a first control signal to the plurality 
of data process devices, the first control signal being 
supplied from an input device connected to an input 
device connection means, the first control the input 
device configured for outputting the first control 
signal corresponding to a user's operation. 

Claim 10 of the present invention is a 
picture display device for displaying a video signal 
supplied from a data process device, comprising an 
input means for inputting a plurality of video signals 
that are output from a plurality of data process 
devices, a communication means for bi-directionally 
communicating with each of the plurality of data 



process devices, a video process means for combining 
the plurality of video signals that are input by the 
input means into one screen corresponding to 
information of the picture size of each of the 
plurality of video signals that the communication means 
communicates with each of the plurality of data process 
devices, a display means for displaying a video signal 
that is output from the video signal process means, an 
input device connection means to which an input device 
is connected, the input device being configured for 
outputting a first control signal corresponding to a 
user's operation, a transmission means for generating a 
second control signal for controlling the plurality of 
data process devices corresponding to the first control 
signal that is output from the input device connection 
means and causing the communication means to transmit 
the first control signal and the second control signal 
to the plurality of data process devices, and a 
communication control means for controlling the 
communication means to communicate with the plurality 
of data process devices. 

Claim 19 of the present invention is a 
picture display method for displaying a video signal 
supplied from a data process device, comprising the 
steps of inputting a plurality of video signals that 
are output from a plurality of data process devices, 
bi-directionally communicating with each of the 



plurality of data process devices, combining the 
plurality of video signals that are input at the input 
step into one screen corresponding to information of 
the picture size of each of the plurality of video 
signals obtained at the communication step with each of 
the plurality of data process devices, displaying a 
video signal that is output at the video signal process 
step, generating a second control signal for 
controlling- the plurality of data process devices 
corresponding to a first control signal that is output 
from input device connection means and causing 
communication means to transmit the first control 
signal and the second control signal to the plurality 
of data process devices, an input device being 
connected to the input device connection means, the 
input device being configured for outputting the first 
control signal corresponding to a user's operation, and 
controlling communications with the plurality of data 
process devices so that they bi-directionally 
communicate with each other. 

Claim 20 of the present invention is a 
picture display device for displaying a video signal 
supplied from a data process device, comprising a 
communication means for bi-directionally communicating 
with each of a plurality of data process devices, a 
video process means for combining the plurality of 
video signals into one screen corresponding to 
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information of picture sizes of the plurality of video 
signals that the communication means communicates with 
the plurality of data process devices, a display means 
for displaying a video signal that is output from the 
5 video signal process means, an input device connection 

means to which an input device is connected, the input 
device being configured for outputting a first control 
signal corresponding to a user's operation, a 
transmission means for generating a second control 
C3I0 signal for controlling the plurality of data process 

0 devices corresponding to the first control signal that 

f"| is output from the input device connection means and 

in causing the communication means to transmit the first 

control signal and the second control signal to the 

ti 

j!JL*5 plurality of data process devices, and a communication 

H § 

control means for controlling the communication means 

: i i* 
•sit** 

j;^ to communicate with the plurality of data process 

devices . 

Claim 29 of the present invention is a 
2 0 picture display method for displaying a video signal 

supplied from a data process device, comprising the 
steps of bi-directionally communicating with each of a 
plurality of data process devices, combining the 
plurality of video signals into one screen 
25 corresponding to information of the picture size of 

each of the plurality of video signals obtained at the 
communication step with each of the plurality of data 

13 



process devices, displaying a video signal that is 
output at the video signal process step, generating a 
second control signal for controlling the plurality of 
data process devices corresponding to a first control 
signal that is output from input device connection 
means and causing the communication step to transmit 
the first control signal and the second control signal 
to the plurality of data process devices, an input 
device being connected to the input device connection 
means, the input device being configured for outputting 
the first control signal corresponding to a user's 
operation, and controlling communications with the 
plurality of data process devices so that they bi- 
directionally communicate with each other. 

Claim 30 of the present invention is a 
picture display device for displaying a video signal 
supplied from a data process device, comprising an 
input means for allowing a plurality of video signals 
that are output from a plurality of data process 
devices to be input, a communication means for bi- 
directionally communicating with each of the plurality 
of data process devices, a video process means for 
combining the plurality of video signals into one 
screen corresponding to information of the picture size 
of each of the plurality of video signals that the 
communication means communicates with each of the 
plurality of data process devices, a display means for 



# % 



displaying a video signal that is output from the video 
signal process means, an input device connection means 
to which an input device is connected, the input device 
being configured for outputting a first control signal 
5 corresponding to a user's operation, a transmission 

means for generating a second control signal for 
controlling the plurality of data process devices 
corresponding to the first control signal that is 
output from the input device connection means and ~ 
^§0 causing the communication means to transmit the first 

Shi control signal and the second control signal to the 

i>& plurality of data process devices, and a control means 

in 

p for controlling a data transfer among the plurality of 

p data process devices on the same screen of the display 

rij 

f|3L5 means using the input device. 

JK Claim 39 of the present invention is a 

picture display method for displaying a video signal 
supplied from a data process device, comprising the 
steps of allowing a plurality of video signals that are 

20 output from a plurality of data process devices to be 

input, bi-directionally communicating with each of the 
plurality of data process devices, combining the 
plurality of video signals into one screen 
corresponding to information of the picture size of 

25 each of the plurality of video signals obtained at the 

communication step with each of the plurality of data 
process devices, displaying a video signal that is 



output at the video signal process step, generating a 
second control signal for controlling the plurality of 
data process devices corresponding to a first control 
signal that is output from input device connection 
means and causing the communication step to transmit 
the first control signal and the second control signal 
to the plurality of data process devices, an input 
device being connected to the input device connection 
means, the input device being configured for outputting 
the first control signal corresponding to a user's 
operation, and controlling a data transfer among the 
plurality of data process devices on the same screen o 
the display means using the input device. 

Claim 40 of the present invention is a 
picture display device for displaying a video signal 
supplied from a data process device, comprising a 
display means for allowing a plurality of video signals 
that are output from a plurality of data process 
devices to be input and displaying the plurality of 
video signals that have been input on the same screen, 
an input device connection means to which an input 
device for controlling a data process device selected 
from the plurality of data process devices is connected, 
and a control means for controlling a data transfer 
among the plurality of data process devices on the same 
screen of the display means using the input device. 

Claim 49 of the present invention is a 



picture display method for displaying a video signal 
supplied from a data process device, comprising the 
steps of allowing a plurality of video signals that are 
output from a plurality of data process devices to be 
input and displaying the plurality of video signals 
that have been input on the same screen, controlling a 
data process device selected from the plurality of data 
process devices by a connected input device, and 
controlling a data transfer among the plurality of data 
process devices on the same screen displayed at the 
display step using the input device. 

Claim 50 of the present invention is a 
picture display device for displaying a video signal 
supplied from a data process device, comprising an 
input means for allowing a plurality of video signals 
that are output from a plurality of data process 
devices to be input, a frequency measuring means for 
measuring synchronous frequencies of the plurality of 
video signals, a video signal process means for 
combining the plurality of video signals into one 
screen corresponding to the measured results of the 
frequency measuring means, a display means for 
displaying a video signal that is output from the video 
signal process means, an input device connection means 
to which an input device is connected, the input device 
being configured for outputting a first control signal 
corresponding to a user's operation, a control means 
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for generating a second control signal for controlling 
the plurality of data process devices corresponding to 
the first control signal that is output from the input 
device connection means, and a communication means for 
5 transmitting the first control signal and the second 

control signal to the plurality of data process devices 

Claim 61 of the present invention is a 
picture display method for displaying a video signal 
supplied from a data process device, comprising the 
ElO steps of allowing a plurality of video signals that are 

jfo output from a plurality of data process devices to be 

input, measuring the synchronous frequencies of the 
plurality of video signals, combining the plurality of 
video signals into one screen corresponding to the 
f]J5 measured results at the frequency measuring step, 

displaying a video signal that is output at the video 
;J signal process step, generating a second control signal 

for controlling the plurality of data process devices 
corresponding to a first control signal that is output 
20 from input device connection means, an input device 

being connected to the input device connection means, 
the input device being configured for outputting the 
first control signal corresponding to a user's 
operation, and transmitting the first control signal 
25 and the second control signal to the plurality of data 

process devices. 

As was described above, according to claim 1 

18 
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and 9 of the present invention, a plurality of video 
signals supplied from a plurality of data process 
devices are displayed on a picture display means at a 
time. A first control signal that is supplied from an 
input device corresponding to a user's operation is 
output to the plurality of data process devices. Thus/ 
corresponding to a display of the picture display means, 
using one set of input devices, the plurality of data 
process devices can be controlled . 

According to claims 10 and 19 of the present 
invention, a plurality of video signals that are output 
from a plurality of data process devices can be input. 
The plurality of data process devices can bi- 
directionally communicate with each other. The 
plurality of video signals that are input at the input 
step are combined into one screen corresponding to 
information of the picture size of each of the 
plurality of video signals obtained at the 
communication step with each of the plurality of data 
process devices and displayed by a display means. A 
first control signal that is output from an input 
device by a user's operation and a second control 
signal that controls the plurality of data process 
devices are transmitted to the plurality of data 
process devices. The second control signal is 
generated corresponding to the first control signal. 
In addition, the plurality of data process devices 



communicate with each other. Thus, while observing the 
display of the display means, the communications among 
the plurality of data process devices can be controlled 
corresponding to an operation of the input device. 
5 According to claims 20 and 29 of the present 

invention, a plurality of data process devices bi- 
directionally communicate with each other. The 
plurality of video signals are combined into one screen 
corresponding to information of the picture size of 
Mjio each of the plurality of video signals obtained at the 

uJ communication step with each of the plurality of data 

process devices and displayed by a display means. A 
first control signal that is output from an input 
r;| device by a user's operation and a second control 

fj|L5 signal that controls the plurality of data process 

devices are transmitted to the plurality of data 
process devices. The second control signal is 
generated corresponding to the first control signal. 
In addition, the plurality of data process devices 
communicate with each other. Thus, while observing the 
display of the display means, the communications among 
the plurality of data process devices can be controlled 
corresponding to an operation of the input device. 

According to claims 30 and 39 of the present 
25 invention, a plurality of video signals that are output 

from a plurality of data process devices can be input. 
In addition, the plurality of data process device can 
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bi-directionally communicate with each other. The 
plurality of video signals are combined into one screen 
corresponding to information of the picture size of 
each of the plurality of video signals obtained at the 
5 communication step with each of the plurality of data 

process devices and displayed by a display means. A 
first control signal that is output from an input 
device by a user's operation and a second control 
signal that "controls the plurality of data process 
?ilO devices are transmitted to the plurality of data 

process devices. The second control signal is 
r." generated corresponding to the first control signal. A 

Jj| data transfer is controlled among the plurality of data 

L t process devices on the same screen of the display means 

01 5 using the input device. Thus, while observing the 

ffil display of the display means, data can be transferred 

•qui* 

fy among the plurality of data process devices using the 

input device. 

According to claims 40 and 49 of the present 
20 invention, a plurality of video signals that are output 

from a plurality of data process devices are displayed 
on the same screen of a display means. Using an input 
device that controls a data process device selected 
from the plurality of data process devices, a data 
25 transfer among the plurality of data process devices is 

controlled on the same screen of the display means. 
Thus, while observing the display of the display means, 

' 21 



data can be transferred among the plurality of data 
process devices using the input device. 

According to claims 50 and 61 of the present 
invention, a plurality of video signals that are output 
from a plurality of data process devices can be input. 
The plurality of video signals are combined into one 
screen corresponding to measured results of synchronous 
frequencies of the plurality of video signals that have 
been input and then displayed by a display means. A 
first control signal that is output from an input 
device by a user's operation and a second control 
signal that controls the plurality of data process 
devices are transmitted to the plurality of data 
process devices . The second control signal is 
generated corresponding to the first control signal. 
Thus, while observing the display of the display means, 
the plurality of data process devices can be controlled 
corresponding to an operation of the input device. 
Brief Description of Drawings 

Fig. 1 is a schematic diagram showing an 
example of which two computer devices are connected to 
one monitor device according to a related art; Fig. 2 
is a block diagram showing an example of the structure 
of a monitor device according to the related art; Fig. 
3 is a schematic diagram showing an example of the 
operation of a monitor device having two inputs 
according to the related art; Fig. 4 is a schematic 



diagram showing the operation of a monitor device 1 
according to a first embodiment; Fig. 5 is a block 
diagram showing an example of the structure of a 
monitor device according to an embodiment; Fig. 6 is a 
block diagram showing an example of the structure of a 
video memory interface; Fig. 7 is a schematic diagram 
showing an address space of an example of a frame 
memory; Fig. 8 is a schematic diagram showing an 
example of a display of a display portion; Fig. 9 is a 
schematic diagram showing an example of a display of 
the display portion; Fig. 10 is a schematic diagram 
showing an example of a display of the display portion; 
Fig. 11 is a flow chart showing an example of a process 
of a display control according to the first embodiment; 
Fig. 12 is a flow chart showing an example of a process 
of a display control according to a second embodiment; 
Fig. 13 is a schematic diagram for explaining a process 
corresponding to X coordinate of a cursor; Fig. 14 is a 
schematic diagram showing an example of a display of an 
OSD screen; Fig. 15 is a schematic diagram showing the 
operation of a monitor device according to a third 
embodiment; Fig. 16 is a block diagram showing an 
example of the structure of the monitor device 
according to the third embodiment; Fig. 17 is a block 
diagram showing a more detailed structure of a picture 
process device; Fig. 18 is a schematic diagram showing 
an example of a display of a display portion; Fig. 19 



is a flow chart showing an example of a move process of 
a file between personal computers; Fig. 20 is a flow 
chart showing an example of a process in the case that 
a file is copied between personal computers; Fig. 21 is 
5 a schematic diagram showing various display methods for 

display screens of a plurality of computer devices 
against a display portion; Fig. 22 is a schematic 
diagram showing more reality of various display methods 
for display screens of the plurality of computer 
WLO devices against the display portion; Fig. 23 is a 

M3 schematic diagram showing more reality of various 

; , i! 

SI display methods for display screens of the plurality of 

If! computer devices against the display portion; Fig. 24 

m 

3 is a schematic diagram showing more reality of various 

fjf.5 display methods for display screens of the plurality of 

f* ? 

X computer devices against the display portion; Fig. 2 5 

^3 is a block diagram showing an example of the structure 

of a monitor device according to a first modification 
of the third embodiment; Fig. 26 is a block diagram 
20 showing an example of the structure of a monitor device 

according to a second modification of the third 
embodiment; Fig. 27 is a schematic diagram showing the 
operation of a monitor device according to a fourth 
embodiment; Fig. 28 is a block diagram showing an 
25 example of the structure of the monitor device 

according to the fourth embodiment; Fig. 29 is a block 
diagram showing an example of the structure of a 
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monitor device according to a first modification of the 
fourth embodiment; Fig. 30 is a block diagram showing 
an example of the structure of a monitor device 
according to a second modification of the fourth 
embodiment; Fig, 31 is a schematic diagram showing the 
operation of a monitor device according to a fifth 
embodiment; Fig. 32 is a block diagram showing an 
example of the structure of a monitor device according 
to the fifth embodiment; Fig. 33 is a block diagram 
showing an example of the structure of a monitor device 
according to a first modification of the fifth 
embodiment; Fig. 34 is a block diagram showing an 
example of the structure of a monitor device according 
to a second modification of the fifth embodiment; Fig. 
35 is a schematic diagram showing the operation of a 
monitor device according to a sixth embodiment; Fig. 36 
is a block diagram showing an example of the structure 
of a monitor device according to the sixth embodiment; 
Fig. 37 is a block diagram showing an example of the 
structure of a monitor device according to a first 
modification of the sixth embodiment; and Fig. 38 is a 
block diagram showing an example of the structure of a 
monitor device according to a second modification of 
the sixth embodiment. 

Best Modes for Carrying Out the Invention 

Next, with reference to the accompanying 
drawings, a first embodiment of the present invention 



will be described. Fig. 4 schematically shows an 
example of the operation of a monitor device 1 
according to the first embodiment. Referring to Fig. 4, 
two computer devices 2A and 2B are connected to the 
5 monitor device 1. In the following description, it is 

assumed that the computer devices are personal 
computers. Video signals 4A and 4B that are output 
from the personal computers 2A and 2B, respectively, 
are supplied to the monitor device 1. The monitor 

P 

$jLO device 1 can display the video signals 4 A and 4B in 

display areas 7A and 7B of a display portion 6. 

As input devices, a keyboard 3 and a mouse 14 
are connected to the monitor device 1. Thus, the 
keyboard 3 and the mouse 14 are shared by the two 
h15 personal computers 2A and 2B. Key information 10 is 

output from the keyboard 3 . Mouse movement amounts and 
button operation information 11 are output from the 
mouse 14 (hereinafter "mouse movement amounts and 
button operation information" is simply abbreviated to 
"mouse information"). The mouse information is 
supplied as an input operation signal 5A or 5B to one 
of the personal computers 2A and 2B that has been 
selected through the monitor device 1 . 

In addition, the monitor device 1 has an OSD 
25 (On Screen Display) function. By operating an 

operation switch 8 disposed on the front side of the 
monitor device 1, an OSD screen 9 is displayed. 
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Corresponding to a display of the OSD screen 9, by 
performing a predetermined operation of the operation 
switch 8, the settings of the monitor device 1 can be 
changed. In the example shown in Fig. 4, as the OSD 
screen 9, a control screen that allows the contrast of 
a picture on the display portions to be changed is 
displayed. By performing a predetermined operation of 
the operation switch 8, the setting values of the 
contrast are changed. As a result, the contrast of the 
^§L0 picture displayed on the display portion 6 is changed 

and the control screen is updated. 
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|3 f * In Fig. 4, the monitor device 1 is connected 

P to the two personal computers 2A and 2B. However, it 

3 is possible to connect more personal computers to the 

[.(! 

rUl.5 monitor device 1. 

ill 

0|i Fig. 5 shows an example of the structure of 

the monitor device 1 according to the first embodiment. 
Video signals 4A, 4B, and 4n that are supplied 

from a plurality of personal computers 2A, 2B, . . . , and 
20 2n (not shown) are supplied to a video memory interface 

21. The video memory interface 21 assigns the supplied 
video signals 4A, 4B, and 4n to predetermined 

addresses of a frame memory 22 and stores the video 
signals 4A, 4B, and 4n to the assigned addresses 

25 thereof. 

For simplicity, in the following description, 
it is assumed that two personal computers 2A and 2B are 
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connected to the monitor device 1. In addition, it is 
assumed that the video signals 4A and 4B are stored to 
the frame memory 22. 

The video memory interface 21 controls a read 
address of the frame memory 22 corresponding to a 
command received from a CPU (Central Processing Unit) 
20 (that will be described later) and reads a video 
signal for one screen from the frame memory 22. The 
read video signal is supplied to a first input terminal 
of a video mix circuit 24. 

On the other hand, the key information 10 and 
the mouse information 11 that are output from the 
keyboard 3 and the mouse 14, respectively, are supplied 
to the CPU 20. The key information 10 and the mouse 
information 11 are selectively output (as a signal 5A 
or 5B) to one of the two personal computers 2A and 2B 
that is determined as an active personal computer by 
the CPU 20. One of the personal computers 2A and 2B 
can be selected as an active personal computer by the 
operation switch 8 disposed on the front panel of the 
monitor device 1 . 

A control signal 12 that is output 
corresponding to the operation of the operation switch 
8 is supplied to the CPU 20. Corresponding to the 
control signal 12, the CPU 20 issues a command that 
causes the OSD screen 9 to be displayed. The issued 
command is supplied to an OSD character generator 23. 
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The OSD character generator 23 generates a video signal 
composed of for example RGB signals so as to display 
the OSD screen 9 corresponding to the supplied command. 
The video signal is supplied to a second input terminal 
of the above -described video mix circuit 24. 

The video mix circuit 24 switches the video 
signals that are supplied to the first and second input 
terminals at predetermined timings so that the OSD 
screen 9 is displayed at a predetermined area of the 
display portion 6 . An output of the video mix circuit 
24 is supplied to a picture display device 26 that is 
for example a CRT (Cathode Ray Tube) through a display 
control circuit 25. Corresponding to the supplied 
video signal, the picture display device 26 displays a 
picture on the display portion 6. The display device 
26 may be an LCD (Liquid Crystal Display). 

Corresponding to the supplied control signal 
12, the CPU 20 issues a command that causes the display 
control circuit 25 to control the picture display 
device 26. The issued command is supplied to the 
display control circuit 25. The display control 
circuit 2 5 performs a process for the video signal 
supplied to the picture display device corresponding to 
the command. 

In reality, the CPU 20 is connected to a work 
memory, a ROM (Read Only Memory), and so forth (not 
shown). The CPU 2 0 controls each portion of the 



monitor device 1 corresponding to a predetermined 
program that is pre-stored in the ROM. 

Fig. 6 shows an example of the structure of 
the video memory interface 21. The video memory 
interface 21 has a plurality of input FIFO (First- In 
First-Out) memories 80A, 80B, and 80n 

corresponding to the number of video signals that can 
be input to the monitor device 1. In the following 
description, it is assumed that there are two channels 
of input video. signals and that there are input FIFO 
memories 80A and 80B. Two channels of video signals 4A 
and 8B supplied to the video memory interface 21 are 
temporarily stored to the input FIFO memories 80A and 
80B, respectively. 

The video signals 4A and 4B are read from the 
input FIFO memories 80A and 80B, respectively. The 
video signals 4A and 4B are supplied to a memory 
interface 81. The video signals 4A and 4B supplied to 
the memory interface 81 are address-controlled by the 
memory interface 81 corresponding to a command issued 
by the CPU 20 and stored to the frame memory 22. 
Likewise, a video signal for one screen is address- 
controlled by the memory interface 81 and read from the 
frame memory 22. The video signal for one screen that 
is read from the frame memory 22 is temporarily stored 
to an output FIFO memory 82 and then output therefrom. 

Since the FIFO memories 80A, 80B, and 82 are 



used for an input and an output of the memory interface 
81, the input and output can be clock-converted. Thus, 
the format of an input video signal can be freely 
converted. 

Fig. 7 shows an example of an address space 
of the frame memory 22 and an example of an address 
assignment for reading a video signal from the frame 
memory 22. The frame memory 22 has a storage capacity 
necessary for storing a video signal for a plurality of 
frames . In the example of which the two personal 
computers 2A and 2B are connected to the monitor device 
1, the frame memory 22 has a storage capacity for 
storing a video signal for at least two frames (namely, 
two screens ) . 

An address space 30 of the frame memory 2 2 is 
formed as for example a two-dimensional array 
corresponding to a displayed picture. In the example 
shown in Fig. 7, the vertical direction of the video 
signal corresponds to the horizontal direction (namely, 
the column direction) of the two-dimensional array, 
whereas the horizontal direction of the video signal 
corresponds to the vertical direction (namely, the line 
direction) of the two-dimensional array. In addition, 
in the frame memory 22, a video signal for two screens 
is arranged in the column direction so that the upper 
right corner of the memory space shown in Fig. 7 is an 
address corresponding to the upper left corner of the 



display screen of the first video signal. Thus, by 
reading a video signal in the line direction, the first 
video signal and the second video signal can be 
successively read. 

The video signal 4A that is output from the 
personal computer 2A and the video signal 4B that is 
output from the personal computer 2B are stored as the 
first video signal and the second video signal to the 
frame memory 22. A video signal 4A is stored in an 
address space 31A shown in Fig. 7, whereas a video 
signal 4B is stored in an address space 31B. When an 
address range for one horizontal period (1H) is 
designated in the line direction, a video signal for 
one screen can be read. 

By changing the start point of a read address 
range, a video signal that is output can be quickly 
changed. Figs. 8 to 10 show examples displayed on the 
display portion 6. In Figs. 8 to 10, the read address 
range in the address space 30 from which a video signal 
read from the frame memory 22 is designated in 
different manners. By changing the start point of the 
address range in reading a video signal, as shown in 
Figs. 8 to 10, display areas 7A and 7B of the display 
portion 6 are changed. 

Fig. 8A shows an example of which only a 
video signal 4A is displayed, whereas Fig. 8B shows an 
example of which only a video signal 4B is displayed. 



In the frame memory 22, when the address range in the 
line direction is designated for 1H in such a manner 
that an address Ml shown in Fig. 7 is the read start 
address, a video signal can be read from only the 
5 address space 31A. At that point, as shown in Fig. 8A, 

only a display area 7A of the video signal 4A is 
displayed on the display portions. Likewise, when the 
address range in the line direction is designated for 
1H in such a manner that the address M2 shown in Fig. 7 
is the read start address, a video signal can be read 
from only the address space 3 IB. As shown in Fig. 8B, 
only the display area 7B of the video signal 4B is 
displayed on the display portion6. 

Application software or the like superimpose 
video signals 2A and 2B that are output from the 
personal computers 2A and 2B with video signals for 
displaying cursors at predetermined positions of the 
coordinates of the video signals 2A and 2B. In Figs. 
8A and 8B, cursors 50A and SOB superimposed with the 
20 video signals 4A and 4B that are output from the 

personal computers 2A and 2B are displayed in their 
display areas. 

Fig. 9 shows an example of which the display 
area 7A of the video signal 4A and the display area 7B 
25 of the video signal 4B are displayed at a time. By 

designating the address range in the line direction for 
1H in such a manner that the read start address is 
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address M in the address space 31A, the video signals 
4A and 4B can be read in such a manner that they are 
mixed with a video signal for one screen. When the 
address M that is the read start address is moved in 
the address space 31A, the ratio of the display areas 
7A and 7B on the display portions can be changed as 
shown in Figs. 9A, 9B, and 9C. 

When the read start address M is continuously 
changed, as shown in Figs. 9A, 9B, and 9C, displays can 
be continuously switched. As a result, the boundary of 
the display area 7 A and the display area 7B can be 
scrolled. 

When the two video signals 4A and 4B are 
displayed on the same screen as shown in Fig. 9, the 
displays of the video signals 4A and 4B can be fixed. 
For example, cursors 50A and SOB are displayed 
relatively at the same positions as those shown with 
the original video signals 4A and 4B. 

Depending on the access method of the address 
space 30 of the frame memory 22, as an example shown in 
Fig. 10, one display area (in this example, the display 
area 7B) can be displayed in another display area (in 
this example, the display area 7A) - At that point, the 
display area 7B may be a reduced area or a partial area. 
When address assignments of the address spaces 31A and 
31B are changed corresponding to the display ranges of 
the display areas 7A and 7B, a screen as shown in Fig. 



7 is displayed. 

Fig. 11 is a flow chart showing an example of 
the above-described display control process. In Figs. 
11, 12, and 13, the personal computers 2A and 2B are 
denoted by PCI and PC2 , respectively. 

Before executing the process of the flow 
chart, as an initial state, it is assumed that one of 
the video signals 4A and 4B is fully displayed on the 
display portion 6. In the example, the video signal 4A 
is fully displayed. In addition, it is assumed that 
the personal computer 2A is in an active state of which 
the personal computer 2A can be operated using the 
keyboard 3 and the mouse 14. In the active state, 
corresponding to the operation of the operation switch 

8 of the monitor device 1, a command that causes the 
display mode of the monitor device 1 to be switched 
from one -screen mode in which only one video signal is 
displayed on the display portion 6 to two-screen mode 
in which the two video signals 4A and 4B are displayed 
at a time is issued by the CPU 20. When the command is 
issued, the process of the flow chart shown in Fig. 11 
is started. 

The command that causes the display mode to 
be switched to the two- screen mode may be issued 
corresponding to inputs of the keyboard 3 and the mouse 
14. 

At step S10 as the first step, it is 



determined which of the personal computers 2A and 2B 
connected to the monitor device 1 is currently active. 
The determination can be performed in such a manner 
that one of the personal computers 2A and 2B to which 
the key information 10 of the keyboard 3 and the mouse 
information of the mouse 14 are supplied is active. 

In the example shown in Fig. 11, at step Sll 
as the next step, it is determined whether or not the 
personal computer 2A is an active personal computer. 
When the determined result represents that the personal 
computer 2A is an active personal computer, the flow of 
the process advances to step S12. In contrast, when 
the determined result represents that the personal 
computer 2A is not active (namely, the personal 
computer 2B is an active personal computer) , the flow 
of the process advances to step S13. 

At steps S12 and S13, the read start address 
is set to the frame memory 22. At step S12 of which 
the personal computer 2A is active, the read start 
address M is set to address Ml shown in Fig. 7. In 
contrast, at step S13 of which the personal computer 2B 
is active, the read start address M is set to address 
M2 shown in Fig . 7 . 

When the read start address M is set at steps 
S12 and S13, the flow of the process advances to step 
S14. At step S14, a video signal for one frame is read 
from the start address M that has been set in the frame 



memory 22. When the read start address M has been set 
to address Ml , the address space 30 is read in the 
column direction from the address Ml to the address 
immediately followed by the address M2 shown in Fig. 7. 
5 At step S15, it is determined whether or not 

a scroll command for scrolling the screen is in ON 
state. When the scroll command is not in ON state, the 
flow of the process advances to step S19. 

When the scroll command is in ON state, the 
^;|o display area 7 A of the personal computer 2 A and the 

f;l display area 7B of the personal computer 2B can be 

p; adjacently displayed on the left side and the right 

W side, respectively. The ON state/OFF state of the 

0 

* scroll command can be switched using the operation 

fll5 switch 8 disposed on the front panel of the monitor 

device 1 . The scroll control of the screen can be 
performed using the operation switch 8. Of course, the 
ON/OFF states of the scroll command can be switched 
using the keyboard 3 and the mouse 14. In addition, 
20 the scroll control for the screen can be performed 

using the keyboard 3 and the mouse 14. 

In contrast, when the determined result at 
step S15 represents that the scroll command is in ON 
state, the flow of the process advances to step S16. 
25 At step S16, it is determined in which direction the 

screen is scrolled. When the screen is scrolled in the 
right direction, the flow of the process advances to 
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step S17. When the screen is scrolled in the left 
direction, the flow of the process advances to step S18. 

At steps S17 and S18, the read start address 
M is changed corresponding to the scroll direction. 
When the screen is scrolled in the right direction, at 
step S17, address Mscrl corresponding to the scroll 
amount is added to the address M that has been set . In 
contrast, when the screen is scrolled in the left 
direction, at step_S18, address Mscrl "corresponding to 
the scroll amount is subtracted from the address M that 
has been set. 

When the read start address is changed at 
steps S17 and S18, the flow of the process advances to 
step S19. At step S19, the relation of the values of 
the read start address M and the addresses Ml and M2 is 
determined. When the address M is larger than the 
address Ml and smaller than the address M2 (namely. Ml 
< M < M2 ) , the flow of the process advances to step S21. 

In contrast, when the read start address M is 
not in the above-described range, the flow of the 
process advances to step S20. At step S20, the value 
of the read start address M is limited. In other words, 
when the value of the changed read start address M is 
equal to or smaller than the value of the address Ml, 
the value of the read start address M is set to the 
address Ml. In contrast, when the value of the changed 
read start address M is equal to or larger than the 
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address M2, the value of the read start address M is 
set to the address M2. 

In such a manner, the value of the changed 
read start address M is limited. When the screen is 
scrolled to the right end of the display area 7A or the 
left end of the display area 7B, the screen is 
prevented from being further scrolled. 

At step S21 as the next step, it is 
determined whether or not the active personal computer 
that is one of the personal computers 2A and 2B has 
been changed. When the determined result represents 
that the active personal computer has been changed, the 
flow of the process advances to step S22. At step S22, 
the active personal computer is changed. In other 
words, the CPU 20 changes the output destinations of 
the input key information 10 and mouse information 11 
to the active personal computer. 

At step S23 as the next step, it is 
determined whether or not the two -screen mode has been 
turned off. When the two-screen mode has been turned 
off, a sequence of steps of the process is completed. 
For example, the read start address M of the frame 
memory 2 2 is fixedly set to the address Ml or M2 
depending on which of the personal computers is active. 

In contrast, when the determined result at 
step S23 represents that the two-screen mode has been 
turned on, the flow of the process returns to step S14. 



Corresponding to the read start address M changed at 
step S17 or S18, a video signal is read from the frame 
memory 22. The process from step S14 to step S23 is 
cyclically performed while the two -screen mode is in ON 
state in a period of for example one frame. 

Next, with reference to Figs. 7 and 9, the 
process after step S14 of the above-described flow 
chart will be described in more detail. It is assumed 
that the screen scroll has been turned on, that the 
screen has been scrolled, and that the read start 
address M is for example address 40 shown in Fig. 7. 
At step S14, a video signal for one frame is read from 
the address M. In other words, the read end address is 
address 41 shown in Fig. 7. 

At that point, the display portion 6 displays 
a screen as shown in Fig. 9A. The read start address M 
corresponds to the left end of the screen of the 
display portion 2 . The area from the read start 
address M to the address M2 corresponds to the display 
area 7A. In the display area 7A, a picture of the 
video signal 4A of the personal computer 2A is 
displayed. In addition, the area from the address M2 
to the address 41 corresponds to the display area 7B. 
In the display area 7B, a picture of the video signal 
4B of the personal computer 2B is displayed. 

Now, it is assumed that the screen scroll has 
been turned on and that the read start address M has 



been changed at step S17 or S18. When the screen is 
scrolled in the right direction and the scroll amount 
Mscrl is added to the read start address at step S17, 
the read start address M becomes address 42 shown in 
Fig. 7. A video signal for one frame is read from the 
address 42. Thus, as shown in an example of Fig. 9B, 
the display area of the display portion 6 is moved in 
the right direction of the address space 30. 
_ In contrast, when the screen is scrolled in 

the left direction and the scroll amount Mscrl is 
subtracted from the read start address M at step S18, 
the read start address M becomes address 43 shown in 
Fig. 7. A video signal for one frame is read from the 
address 43. Thus, as shown in an example of Fig. 9C, 
the display area of the display portion 6 is moved in 
the left direction of the address space 30. 

Next, a second embodiment of the present 
invention will be described. According to the second 
embodiment, an active personal computer is selected 
from personal computers 2A and 2B and a scroll command 
for scrolling two screens of the two personal computers 
displayed at a time is issued using a mouse 14. The 
system structure of the second embodiment applies to 
the system structure of the first embodiment described 
with reference to Figs. 4 to 7 . For simplicity, in the 
second embodiment, similar portions to those of the 
first embodiment are denoted by similar reference 



numerals and their detailed description will be omitted. 

Fig- 12 is a flow chart showing an example of 
a process according to the second embodiment. It is 
assumed that a monitor device 1 has been set to two- 
screen mode corresponding to the operation of an 
operation switch 8. The two-screen mode may be set by 
a predetermined software process of the personal 
computers 2A and 2B. In addition, for simplicity, it 
is assumed that the screen of the monitor device 1 has 
been scrolled by a process (that will be described 
later) and display areas 7A and 7B are displayed in a 
display portion 6 at a time. 

At step S30 as the first step, it is 
determined which of the personal computers 2A and 2B 
connected to the monitor device 1 is currently active. 
The determination can be performed in such a manner 
that one of the personal computers 2A and 2B to which 
the key information 10 of the keyboard 3 and the mouse 
information of the mouse 14 are supplied is active. 
In this example, it is assumed that the personal 
computer 2A is an active personal computer. 

In the example shown in Fig. 12, at step S31 
as the next step, it is determined whether or not the 
personal computer 2A is an active personal computer. 
When the determined result represents that the personal 
computer 2A is an active personal computer, the flow of 
the process advances to step S32. In contrast, when 



the determined result represents that the personal 
computer 2A is not active (namely, the personal 
computer 2B is an active personal computer) , the flow 
of the process advances to step S34. 

At steps S32 and S34, the determinations 
corresponding to the X coordinates of the cursors of 
the personal computer 2A and the personal computer 2B 
are performed. At step S32, it is determined whether 
or not the X coordinate of the cursor is the maximum 
value Xpclmax of the display area 7A. When the X 
coordinate of the cursor is X = Xpclmax, the cursor is 
displayed at the right end of the display area 7A 
(namely, the cursor is displayed at the boundary 
between the display areas 7A and 7B). 

When the determined result at step S32 
represents that the X coordinate of the cursor is X = 
Xpclmax, the flow of the process advances to step S33. 
The active personal computer and the cursor control are 
changed from the personal computer 2A to the personal 
computer 2B. Thereafter, the flow of the process 
advances to step S36 . 

In contrast, when the determined result at 
step S32 represents that the X coordinate of the cursor 
is not X = Xpclmax, the current cursor coordinates are 
the cursor coordinates of the personal computer 2A that 
is currently active. Thus, the flow of the process 
advances to step S36- 



Likewise, at step S34, it is determined 
whether or not the X coordinate of the cursor is the 
minimum value (X = 0) of the display area 7B. When the 
X coordinate of the cursor is X = 0 , the cursor is 
displayed at the left end of the display area 7B 
(namely, the cursor is displayed at the boundary of the 
display areas 7 and 7A) . When the determined result at 
step S34 represents that the X coordinate of the cursor 
is X = 0, the flow of the process advances to step S35. 
The active personal computer and the cursor control are 
changed from the personal computer 2B to the personal 
computer 2A. Thereafter, the flow of the process 
advances to step S36. 

Next, with reference to Fig. 13, a process 
corresponding to the X coordinate of the cursor will be 
described- In Fig. 13, the coordinates of the personal 
computer 2A (PCI) and the personal computer 2B (PC2) 
are denoted by coordinates PCI (X, Y ) and coordinates 
PC2 (X, Y), respectively. In addition, the coordinates 
of the display portion 6 (namely, the absolute 
coordinates of the display portion 6) are denoted by 
coordinates (x, y) . 

On the display portion 6, the coordinates at 
the upper left corner and the coordinates at the lower 
right corner are denoted by coordinates (0, 0) and 
coordinates (xmax, ymax) , respectively. When the 
display areas 7A and 7B are displayed on the display 



portions as shown in Fig. 13, the right end of the 
display area 7A contacts the left end of the display 
area 7B. The contacted portion is a boundary portion 
60. Thus, the coordinates at any point 61B on the 
5 boundary portion 60 of the display portion 6 are 

(Xpclmax, Y) as the coordinates of the personal 
computer 2A and coordinates (0, Y) as the coordinates 
of the personal computer 2B. 
~" As an example, it is assumed that in the 

plO initial state, the personal computer 2B is active and 

. ~ : % 

y;| that the cursor is displayed at an initial position 61A. 

hi 

H'l When the cursor is moved from the initial position 61A 

\n to a position 61C, the cursor exceeds the boundary 

M * portion 60. Just when the cursor exceeds the boundary 

S;15 portion 60 (at a position 6 IB) from the display area 7B 

to the display area 7A, the X coordinate of the cursor 

i : ft 

0 of the personal computer 2B that is currently active 

becomes X = 0. Thus, the determined result at step S31 
represents that the active personal computer is the 

20 personal computer 2B. Thereafter, the flow of the 

process advances to step S34. At step S34, it is 
determined that the X coordinate of the cursor is X = 0. 
Thus, at step S35, the active personal computer is 
changed from the personal computer 2B to the personal 

25 computer 2A. In addition, the cursor control is 

changed from the personal computer 2B to the personal 
computer 2A. Thus, the coordinates of the cursor are 
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controlled with the coordinates of the personal 
computer 2A. 

When the cursor is moved so that the X 
coordinate of the cursor exceeds the boundary portion 
5 60, the control can be switched between the personal 

computers 2A and 2B. 

Returning to the description of the flow 
chart shown in Fig. 12, at step S36, the coordinates (x, 
y) of the cursor of the display portion 6 are obtained. 
O10 At step S3 7 as the next step, the determination is 

b 

ip performed corresponding to the x coordinate of the 

?r| obtained cursor coordinates (x, y) . At step S37, when 



the x coordinate of the cursor coordinates (x, y) is x 
- 0, the flow of the process advance to step S38. The 



v 2 

m 

2**15 CPU 20 issues a command that causes the screen to be 



scrolled in the left direction. When the x coordinate 

*r* 

is x = xmax, the flow of the process advances to step 
S39. The CPU 20 issues a command that causes the 
screen to be scrolled in the right direction. 

20 In the example shown in Fig. 13, when the 

cursor is at a position 61D, the determined result at 
step S3 7 represents that the x coordinate of the cursor 
on the display portion 6 is X = 0 . At step S38, a 
command that causes the screen to be scrolled in the 

25 left direction is issued. Corresponding to the command, 

the read start address M of the frame memory 22 is 
changed. Thus, the screen displayed on the display 
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portion6 is moved in the left direction. 

The command issued by the CPU 20 is supplied 
to a video memory interface 21. As with the first 
embodiment, the read start address M of the frame 
memory 22 is changed to a predetermined value and 
thereby the screen is correspondingly scrolled. Thus, 
when the cursor is positioned at the left end or right 
end of the display portion 6 by operating for example 
the mouse 14, the screen can be scrolled in the 
direction of the cursor. 

When the command is issued at steps S38 and 
S39 and the screen is scrolled, a sequence of steps of 
the process is completed. In addition, when the 
coordinates of the cursor are not one of the above - 
described values at step S37, a sequence of steps of 
the process is completed. 

As was described above, an OSD screen 9 can 
be displayed on the display portion 6. Fig. 14 shows 
an example of the OSD screen 9 that is displayed. At 
that point, a dedicated cursor 71 for the operation of 
the OSD can be displayed on the OSD screen 9 . 
Corresponding to a command issued by the CPU 20, a 
video signal for the cursor 71 is generated by a 
character generator 23 along with a video signal for 
the OSD screen 9. A video mix circuit 24 superimposes 
the video signal generated by the character generator 
23 with the video signals of the personal computers 2A 



and 2B. Alternatively, a dedicated character generator 
that generates the video signal for the cursor 71 may 
be additionally disposed. 

On the OSD screen 9, areas 72A, 72B, and 72C 
are input valid areas. When the coordinates for the 
cursor are present in the areas, an input using for 
example the button operation of the mouse 14 can be 
performed. In the example of which a contrast 
adjustment screen is displayed as the OSD screen 9, the 
CPU 20 issues a command of which while the cursor is 
present at the area 72A, when the button operation is 
performed, the contrast of the screen is decreased and 
of which while the cursor is present in the area 72B, 
when the button operation is performed, the contrast of 
the screen is increased. The command is supplied from 
the CPU 20 to a display control circuit 25 so as to 
control the display of the picture display device 26. 
In addition, the contrast values displayed in the 
display area 7 3 is updated. 

The area 7 2C is an area for an input that 
causes the mode for displaying the OSD screen 9 is 
completed. 

In the example shown in Fig. 13, the OSD 
screen 9 is displayed in an area having a predetermined 
size corresponding to the coordinates (x 0 , y 0 ) of the 
display portion 6. When the cursor is present in the 
area, the coordinates (x c , y c ) of the area of the 
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cursor are obtained. Corresponding to the obtained 
coordinates , it is determined whether or not the cursor 
is in the input valid areas . When the determined 
result represents that the cursor is in the input valid 
areas, it is determined whether or not the button 
operation of the mouse 14 has been performed. 
Corresponding to the determined result, the CPU 20 
issues a command so as to control various settings of 
the monitor device 1 . 

In addition to controls for the displays of 
the video signals 4A and 4B of the personal computers 
2A and 2B and the inputs of the keyboard 3 and the 
mouse 14 for the personal computers 2A and 2B, the 
functions of the monitor device 1 can be totally 
controlled by the keyboard 3 and the mouse 14. 

In the above description, the cursor is moved 
and various command are input using the mouse 14. 
However *T the present invention is not limited to such 
an example. For example, using the keyboard 3, various 
commands can be input. When the keyboard 3 is used, 
cursor movement functions are assigned to predetermined 
keys of the keyboard 3. In addition, the button 
operations of the mouse 14 are assigned to the other 
keys of the keyboard 3. Moreover, functions that can 
be designated can be assigned to keys of the keyboard 3. 

Next, a third embodiment of the present 
invention will be described. According to the third 



embodiment, a plurality of computer devices connected 
to a monitor device can communicate thereamong . Thus, 
while observing a screen on the monitor device, a data 
transfer and so forth can be performed among the 
plurality of computer devices . 

Fig. 15 schematically shows the operation of 
a monitor device 109 according to the third embodiment. 
According to the third embodiment, two computer devices 
117A and 117B are connected to a monitor device 109. 
In the following description, it is assumed that the 
computer devices are personal computers . Video signals 
113A and 113B that are output from the personal 
computers 117A and 117B are supplied to the monitor 
device 109 through video signal path 124A and 124B, 
respectively. Pictures of the video signals 113A and 
113B can be displayed in display areas 125A and 125B of 
a display portion 150 of the monitor device 109, 
respectively . 

In addition, the personal computers 117A and 
117B and the monitor device 109 are connected through 
control signal paths 123A and 123B, respectively. The 
personal computers 117A and 117B communicate with the 
monitor device 109 through the control signal paths 
123A and 123B, respectively, so as to exchange control 
signals and data therebetween. The control signal 
paths 123A and 123B can be accomplished by one of 
various interfaces such as a serial communication using 



for example, RS-232C, a communication using a parallel 
port, and USB (Universal Serial Bus). Alternatively, a 
conventional interface such as PS/2 (Personal System 2) 
that allows a keyboard and a mouse to be connected to a 
personal computer can be used as an interface for the 
control signal paths 123A and 123B. 

An input device 112 composed of for example a 
keyboard 110 and a mouse 111 is connected to the 
monitor device 109. Beside those, the input device 112 
may be a joystick, a remote control commander, a tablet, 
or the like. The keyboard 110 outputs a control signal 
corresponding to a key that is pressed (hereinafter, 
the control signal is together referred to as key 
information). The mouse 111 outputs the movement 
amounts thereof as for example (X, Y) coordinate values. 
In addition, the mouse 111 outputs a control signal 
corresponding to a pressed button thereof. In the 
following description, mouse movement amount 
information and pressed button information that are 
output from the mouse 111 are together referred to as 
mouse information. In addition, signals that are 
output from the input device 112 corresponding to 
user's operations are together referred to as input 
operation signal. For example, the key information and 
mouse information that are output from the input device 
112 are together referred to as input operation signal. 
The input operation signal is supplied to the monitor 



device 109. In addition, the input operation signal is 
transmitted as a control signal 115A or 115B to the 
selected side of the personal computers 117A and 117B. 

An operation portion 107 is disposed on the 
front panel of the monitor device 109. The operation 
portion 107 is composed of for example a plurality of 
switches. When the operation portion 107 is operated 
in a predetermined manner, an OSD can be displayed on 
the display portion 150. Corresponding to a display of 
the OSD, the user can operate the operation portion 107 
so as to control each function of the monitor device 
109. When the operation portion 107 is operated, for 
example display picture quality of the display portion 
150 can be adjusted. 

On the other hand, the personal computers 
117A and 11 7B are connected through a data transfer 
path 120. The personal computers 117A and 117B can 
communicate data 119 with each other through the data 
transfer path 120. As an example of the data transfer 
path 120, a serial interface such as RS-232C may be 
used. In addition, the personal computers 117A and 
117B can be connected using Ethernet or the like to 
form an LAN (Local Area Network) as the data transfer 
path 120. Beside those, the data transfer path 120 can 
be structured with a data communication using an 
infrared ray signal. The personal computers 117A and 
117B can exchange the data 119 therebetween through the 



%i;t 

in 



data transfer path 120. Of course, commands can be 
exchanged between the personal computers 117A and 117B 
through the data transfer path 120. 

Fig. 16 shows an example of the structure of 
the monitor device 109 according to the third 
embodiment of the present invention. A display device 
101 is composed of for example a CRT or an LCD and a 
corresponding drive circuit. The display device 101 
displays a picture on the display portion 150. The 
10 video signals 113A and 113B that are output from the 

personal computers 117A and 117B and supplied through 
the video signal path 124A and 124B are supplied to a 
frequency measurement portion 143 and a video process 
portion 102. The frequency measurement portion 143 



WL5 measures the frequencies of horizontal synchronous 



signals and vertical synchronous signals of the 
!3 supplied video signals 113A and 113B. The measured 

t 

results of the frequency measurement portion 143 are 

supplied to a control portion 103. 
20 In the following description, the frequencies 

of the horizontal synchronous signals and vertical 

synchronous signals are together referred to as 

synchronous frequency . 

The control portion 103 comprises for example 
25 a CPU, a work memory thereof, and a ROM. The control 

portion 103 controls each portion of the monitor device 

109 corresponding to a predetermined program pre-stored 

53 



in for example the ROM. 

The control portion 103 controls the drive 
circuit and the video process portion 102 of the 
display device 101 corresponding to the synchronous 
5 frequencies of the video signals 113A and 113B supplied 

from the frequency measurement portion 143 so as to 
cause the display portion 150 to display pictures 
corresponding to the synchronous frequencies of the 
video signals 113A and 113B. 
? :.10 When the operation portion 107 disposed on 

the front panel of the monitor device 109 is operated, 
a control signal corresponding to the operation of the 
operation portion 107 is supplied from the operation 
portion 107 to the control portion 103. The control 
0.5 portion 103 issues a command that causes an OSD 

generation portion 108 to generate a video signal that 
;;| causes the display portion 150 to display an OSD. The 

video signal generated by the OSD generation portion 
108 corresponding to the command is supplied to the 
20 video process portion 102. The video process portion 

102 combines the video signal for the OSD and the video 
signals 113A and 113B and supplies the combined signal 
to the display device 101. 

The monitor device 109 has an internal bus 
25 132. The control portion 103, communication portions 

104A and 104B, and an input portion 106 are connected 
to the internal bus 132. The input portion 106 is an 
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interface for an input operation signal supplied from 
the input device 112 such as the keyboard 110 and the 
mouse 111. The input operation signal that is output 
from the input device 112 (for example, the key 
information that is output from the keyboard 110 and 
the mouse information that is output from the mouse 
111) are received by the input portion 106 and supplied 
to the control portion 103 through the internal bus 132 

The communication portions 104A and 104B 
controls communications among the personal computers 
117A and 117B and the control portion 103. For example 
an input operation signal that is output from for 
example the input device 112 is received by the input 
portion 106 and supplied to the control portion 103 
through the internal bus 132. The control portion 103 
supplies the input operation signal through the 
internal bus 132 to the communication portion 104A or 
104B connected to the personal computer 117A or 117B 
that has been selected. 

For example, when the personal computer 117A 
has been selected, the input operation signal supplied 
from the control portion 103 to the communication 
portion 104A through the internal bus 132 is supplied 
as a control signal 115A from the communication portion 
104A to the personal computer 117A through the control 
signal path 123A. Likewise, when the personal computer 
117B has been selected, the input operation signal is 



supplied as a control signal 115B from the 
communication portion 4B to the personal computer 117B 
through the control signal path 123B. 

In the above -described example, the input 
operation signal that is output from the input device 
112 is supplied to the communication portions 104A and 
104B through the control portion 103. However, the 
present invention is not limited to such an example . 
Instead, the input .operation signal may be directly 
supplied from the input portion 106 to the 
communication portions 104A and 104B through the 
internal bus 132. The control for which the input 
operation signal is supplied to one of the 
communication portions 104A and 104B is performed by 
the control portion 103. 

In the above description, the control portion 
103, the communication portions 104A and 104B, and the 
input portion 10 6 are connected through the internal 
bus 132. However, the present invention is hot limited 
to such an example. Instead, the communication 
portions 104A and 104B and the input portion 106 may be 
directly connected to the control portion 103 not 
through the internal bus 132. In the case, signals are 
exchanged between the communication portions 104A and 
104B and the input portion 106 temporarily through the 
control portion 103. 

Fig. 17 shows a detailed structure of the 



video process portion 102. In the example, two 
channels of video signals can be input. The video 
process portion 102 has two video signal input portions 
160A and 160B. Each of the video signal input portions 
5 160A and 160B comprises a video signal interface (such 

as an A/D conversion portion) and an input buffer. 
Video signals 113A and 113B are supplied to the video 
signal input portions 160A and 160B, respectively. The 
video signal input portions 160A and 160B convert the 

10 video signals 113A and 113B into predetermined digital 

P 

0 video signals 113A' and 113B', respectively. The 

LjJ converted digital video signals 113A' and 113B' are 

yu supplied to a memory write control portion 162. The 

in 

digital video signals 113A f and 113B 1 are address- 
HL5 controlled by the memory write control portion 162 

gj't corresponding to a control signal supplied from the 

H control portion 103 and then written to a memory 163. 

O 

^ The memory 163 is a frame memory that can 

store a video signal for at least one frame. While 
20 switching part of the digital video signal 113A' and 

part of the digital video signal 113B' in the 
horizontal direction, the memory write control portion 
162 writes them to the memory 163. Thus, as shown in 
Fig. 15, a display area 125A of the video signal 113A 
25 and a display area 125B of the video signal 113B 

arranged in the horizontal direction are displayed on 
the display portion 150. The digital video signal 



57 



written to the memory 163 is controlled and output to 
an output portion 164 and then supplied to the display 
device 101. 

The memory write control portion 162 controls 
5 the switching timings of part of the video signal 113A' 

and part of the video signal 113B' in the horizontal 
direction. Thus, the ratio of the display areas 125A 
and 125B can be changed. In addition, when part of the 
digital video signal 113A' and part of the digital 

%0 video signal 113B' are switched in the vertical 

M3 

# direction, the display portion 150 can be vertically 

V.J 

p divided so as to display the display areas 125A and 

yl 125B. The memory 163 may be structured as shown in Fig. 

* 7. 

fH|15 The video signal generated by the OSD 

H J 

generation portion 108 is address-controlled by the 
^ memory write control portion 162 under the control of 

for example the control portion 103 and written to a 

predetermined address of the memory 163. Thus, the 
20 display portion 150 combines the pictures of the video 

signals 113A and 113B and the picture of OSD and 

displays the combined picture. 

In the above -described structure, according 

to the third embodiment, two personal computers 117A 
25 and 117B are controlled by one input device 112. In 

addition, data can be seamlessly exchanged between the 

personal computers 117A and 117B corresponding to a 
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display of the display portion 150. 

Fig. 18 shows an example of a display of the 
display portion 150 according to the third embodiment. 
Next , the data operation method according to the third 
embodiment will be described in brief. The example of 
the display shown in Fig. 18 is in common with the 
display of a fourth embodiment, a fifth embodiment, and 
a sixth embodiment that will be described later. In 
the example shown in Fig. 18, the display" area 125A 
displays the right side of the screen of the personal 
computer 117A. The display area 125B is horizontally 
adjacent to the display area 12 5A. The display area 
125B displays the left side of the screen of the 
personal computer 117B. Data (files), programs, and 
folders (directories) (that hierarchically store files 
and programs) of the personal computers 117A and 117B 
are represented by identification pictures referred to 
as icons on the display portion 150. 

Now, a process for moving file "Sample.doc" 
that is present in the personal computer 117A to the 
personal computer 117B is considered. The phrase 
"present in the personal computer 117A" means that the 
file is present in a storage medium such as a hard disk 
or a memory of the personal computer 117A. In addition, 
it is assumed that the personal computer 117A has been 
initially selected as an operative object and that an 
input operation signal that is input from the input 
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device 112 such as the keyboard 110 and the mouse 111 
is supplied to the personal computer 117A. In the 
display area 125A of the video signal 113A of the 
selected personal computer 117A, a mouse cursor 171 is 
displayed at a position corresponding to coordinate 
information received from the mouse 111 • 

The display area 125A shown in Fig. 18 
displays an icon 170 that represents file "sample.doc". 
The user operates the mouse 111 so that the mouse 
iplO cursor 171 overlays the icon 170 for the file to be 

moved. When the mouse cursor 171 overlays the icon 170, 
if the user presses the button of the mouse 111, the 
button information is supplied to the personal computer 
117A. Thus, the file represented by the icon 170 is 
Hl5 selected in the personal computer 117A. While the user 

is pressing the button of the mouse 111, he or she 
moves the mouse 111 so that the mouse cursor 171 is 
moved from the display area 125A to the display area 
125B. 

20 When the mouse cursor 171 is moved from the 

display area 125A to the display area 125B, the 
personal computer that is selected as an operative 
object is switched from the personal computer 117A to 
the personal computer 117B. Thus, the input operation 
25 signal that is input from the input device 112 is 

supplied to the personal computer 117B. The icon 170 
is displayed in the display area 125B. The user moves 

60 



the icon 170 to a desired position and then releases 
the button of the mouse 111. As a result, the file 
represented by the icon 170 is transferred from the 
personal computer 117A to the personal computer 117B. 
In addition, a command that causes the file to be 
deleted from the personal computer 117A is issued. 
Thus, the user can seamlessly move a file from the 
personal computer 117A to the personal computer 117B 
using one mouse 111. 

In the above description, the operation of 
which while the mouse cursor 171 is overlaid with the 
icon 170, the selected icon 170 is moved with the mouse 
111 is referred to as drag. On the other hand, the 
operation of which the button of the mouse 111 is 
released at the destination of the icon 170 and thereby 
the icon 170 is released from the operation of the 
mouse 111 is referred to as drop. A sequence of these 
operations is referred to as drag and drop. 

Fig. 19 is a flow chart showing an example of 
a process for moving a file from the personal computer 
117A to the personal computer 117B. Before the process 
of the flow chart is performed, the sizes of pictures 
of the personal computers 117A and 117B are obtained by 
the control portion 103. The sizes of the pictures can 
be obtained corresponding to the frequencies in the 
horizontal direction and vertical direction of the 
video signals 113A and 113B that are measured by the 



frequency measurement portion 14 3 and that are output 
from the personal computers 117A and 117B. The sizes 
of the pictures can be obtained as the numbers of dots 
in the horizontal direction and vertical direction, 
respectively. 

The display position of the mouse cursor 171 
in the power on state of the monitor device 109 is pre- 
set so that it matches the display position of the 
mouse cursor 171 in the power state of the personal 
computer side. The user may be able to freely set 
information such as the sizes of the pictures of the 
personal computers 117A and 117B and the display 
position of the mouse cursor in the power on state. It 
is assumed that the display area 125A of the video 
signal 113A of the personal computer 117A is assigned 
to the left side of the display portion 150 and that 
the display area 125B of the video signal 113B of the 
personal computer 117B is assigned to the right side of 
the display portion 150. 

At step S110 as the first step, a file to be 
moved is selected in a personal computer from which the 
file is moved as the file movement source (in this 
example, the personal computer 117A) . As was described 
above, the file is selected by overlaying the mouse 
cursor 171 with the icon 170 that represents the file 
to be selected using the mouse 111 and pressing the 
button of the mouse 111. Button information of the 



mouse 111 is received by the input portion 106 and 
supplied to the communication portion 104A through the 
control portion 103, The button information is sent 
from the communication portion 104A to the personal 
computer 11 7A through the control signal path 123A. 

Alternatively, the button information of the 
mouse 111 received by the input portion 106 may be 
directly supplied to the communication portion 104A 
through the internal bus 132. The route of the 
internal bus 132 is controlled by the control portion 
103. 

After the file has been selected, at step 
Sill as the next step, the drag operation is performed 
so as to move the selected file on the screen. In 
other words, while the button of the mouse 111 is being 
pressed, the mouse 111 is moved so that the mouse 
cursor 171 is displayed at a desired position. 

At step S112, corresponding to information of 
the mouse movement amounts that are output from the 
mouse 111, the control portion 103 determines whether 
or not the moved mouse cursor 171 reaches the right end 
of the display area 125A of the video signal 113A that 
is output from the personal computer 117A. When the 
determined result represents that the mouse cursor 171 
reaches the right end of the display area 125A, at step 
S113 as the next step, it is determined whether or not 
the mouse cursor 171 has been further moved to the 



right side. When the determined result at step S113 
represents that the mouse cursor 171 has been moved to 
the right side beyond the right end of the display area 
125A, the flow of the process advances to step S114. 

At step S114, the coordinates of the mouse 
cursor 171 that has been moved to the right side beyond 
the right end of the display area 125A and the movement 
amounts of the mouse 111 beyond the right end of the 
display area 12 5A are stored in for example a memory 
means of the display area 125A. These information may 
be stored in the personal computer 117A. 

At step SI 15 as the next step, under the 
control of the control portion 103, the output 
destination of the input device 112 is switched from 
the personal computer 117A to the personal computer 
117B. Thus, data of the mouse movement amounts 
generated corresponding to the movement of the mouse 
111 is received by the input portion 106. The 
communication portion 104B is notified of the data of 
the mouse movement amounts through the control portion 
103. Thereafter, the data of the mouse movement 
amounts is sent to the personal computer 117B. In 
addition, the control portion 103 controls the output 
of the input device 112 so that it is not sent to the 
personal computer 117A. Thus, the user's operation is 
switched from the personal computer 117A to the 
personal computer 1 1 7B . 



At step S116 as the next step, the control 
signal 115A is sent from the control portion 103 of the 
monitor device 109 to the personal computer 117A 
through the control signal path 123A. From the screen 
of the personal computer 117A from which the file is 
moved as the file movement source (namely, from the 
display area 125A) , the mouse cursor 171 and the icon 
170 that represents the file to be moved are erased. 

When a control signal that represents that 
the mouse 111 has not been moved should be sent to the 
personal computer 117A, after step S115, the control 
signal is sent from the control portion 103 to the 
personal computer 117A. When necessary, the control 
portion 103 may store information that allows a 
personal computer that becomes inactive to be 
distinguished form a personal computer that becomes 
active. 

At step S117, the personal computer 117A 
informs the personal computer 117B of the file name of 
the file to be moved. In addition, the name assigned 
to the personal computer 117A from which the file is 
moved as the file movement source is sent to the 
personal computer 117B. The file name and the name of 
the personal computer are transferred through the data 
transfer path 120. When the icon 170 that represents 
the file selected by the personal computer 117A should 
be sent to the personal computer 117B, at step S118 as 



the next step, data of the icon 170 is sent from the 
personal computer 117A to the personal computer 117B 
through the data transfer path 120. When the personal 
computer 117B has an icon that represents a file moved 
from the personal computer 117A, the process can be 
omitted. 

According to the third embodiment , the 
notification of the file name from the personal 
computer 117A to the personal computer 117B is 
performed through the data transfer path 120. 

At step S119 as the next step, the mouse 
cursor 171 and the icon 170 that represents the file to 
be moved are displayed in the display area 125B as a 
display screen of the personal computer 117B. A 
command that causes the mouse cursor 171 and the icon 
170 to be displayed at predetermined positions is sent 
from the control portion 103 to the personal computer 
117B through the control signal path 123B. 

The display positions can be obtained 
corresponding to the cursor coordinates and the mouse 
movement amounts stored at step S114. For example, by 
performing an addition and a subtraction for the mouse 
movement amounts against the Y coordinate at the right 
end of the display area 125A of the mouse cursor 171 
and the Y coordinate at the left end of the display 
area 12 5B, the coordinates of the mouse cursor 171 in 
the display area 125B can be obtained. The icon 170 



can be superimposed with the mouse cursor 171 so that 
they are displayed at the same coordinates. 

In the above description, the mouse cursor 
171 and the icon 170 are displayed corresponding to a 
command that is sent from the control portion 103 to 
the personal computer 117B. However, the present 
invention is not limited to such an example. Instead, 
after step S117, the personal computer 117B may cause 
the mouse cursor 171 and the icon 170 to be displayed. 

At step SI 19, the mouse cursor 171 and icon 
170 are displayed in the display area 12 5B of the 
personal computer 117B to which the file is moved as 
the file movement destination. At step S120 as the 
next step, the icon 170 that represents the file to be 
moved is moved in the display area 125B. This 
operation is performed by the drag operation of which 
while the button of the mouse 111 is being pressed, the 
mouse 111 is moved. At step S121, it is determined 
whether or not the button of the mouse 111 has been 
released and thereby the icon 170 has been dropped. 

When the determined result at step S121 
represents that the drop operation has been performed, 
the flow of the process advances to step S122. At step 
S122, the file is moved from the personal computer 117A 
as the file movement source to the personal computer 
117B as the file movement destination through the data 
transfer path 120. For example, corresponding to the 



file name of which the personal computer 117A has 
informed the personal computer 117B at step S117, the 
personal computer 117B requests the personal computer 
117A to transfer the file thereto through the data 
5 transfer path 120. Corresponding to the request, the 

personal computer 117A transfers the requested file to 
the personal computer 117B through the data transfer 
path 120. 

Alternatively, the control portion 103 may 
□10 send a file transfer command that represents the file 

transfer destination and so forth to the personal 
computer 117A through the control signal path 123A. 

In the flow chart shown in Fig. 19, the order 
of steps S114 to S119 of the process is not fixed. In 
E'!l5 other words, as long as a desired operation can be 

performed, the order of the steps of the process may be 
changed. In addition, in the above description, a file 
selection operation, a file movement operation, and a 
file movement confirmation operation are performed by 
the drag and drop operations of the mouse 111. However, 
those operations may be performed in different manners. 
For example, with key operations of the keyboard 110, 
the file movement can be designated. In addition, with 
the operation of the operation portion 107, a command 
25 that causes a file to be moved can be issued. 

Fig. 20 is a flow chart showing an example of 
a process for copying a file from the personal computer 
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117A to the personal computer 117B using the keyboard 
110 and the mouse 111. At step S130 as the first step, 
a file to be copied is selected in a personal computer 
as the file copy source (in this example, the personal 
computer 117A) . As with the file movement process, 
when a file is selected, the mouse cursor 171 is 
overlaid with the icon 170 that represents the file to 
be selected using the mouse 111 and the button of the 
mouse 111 is pressed. The button information of the 
mouse 111 is received by the input portion 106 and 
supplied to the communication portion 104A through the 
control portion 103. The button information is sent 
from the communication portion 104A to the personal 
computer 117A through the control signal path 123A. 

Alternatively, the button information of the 
mouse 111 received by the input portion 106 may be 
directly supplied to the communication portion 104A 
through the internal bus 132. The transmission path of 
the internal bus 132 is controlled by the control 
portion 103. 

After the file to be copied has been selected, 
at step S131 as the next step, a copy command is issued 
by a use's operation. For example, a signal 
corresponding to a particular input that represents a 
copy operation to the keyboard 110 is received by the 
input portion 106 and supplied to the control portion 
103. The control portion 103 recognizes the signal as 



a copy command. The recognized copy command is 
supplied to the communication portion 104A through the 
internal bus 132 under the control of the control 
portion 103. The copy command that has been supplied 
to the communication portion 104A is sent to the 
personal computer 117A through the control signal path 
123A. Thus, the selected file is stored as a copy 
source file to the personal computer 117A. 

Alternatively, key information corresponding 
to a key input to the keyboard 110 may be directly 
supplied to the communication portion 104A and sent to 
the personal computer 117A not through the control 
portion 103. The personal computer 117A recognizes the 
copy command corresponding to the key information that 
has been sent. At that point, although the control 
portion 103 recognizes the copy command, it is not 
necessary to send a control signal from the control 
portion 103 to the personal computer 117A. 

At step S132 as the next step, the personal 
computer as the operative object is switched from the 
personal computer 117A to the personal computer 117B. 
For example, by inputting a predetermined key to the 
keyboard 110, a command that causes the personal 
computer as an operative object to be switched is 
issued. The switch command is received by the input 
portion 106 and then supplied to the control portion 
103. The control portion 103 controls the internal bus 



132 and the communication portions 104A and 104B 
corresponding to the switch command so as to switch the 
transmission destination of the input operation signal 
that is output from the input device 112 from the 
personal computer 117A to the personal computer 117B. 
Thus, after step S132, the personal computer that is 
operated by the user is switched from the personal 
computer 117A to the personal computer 117B. 

The switch command issued at step S132 may be 
sent from the control portion 103 to the personal 
computer 117A through the communication portion 104A so 
that the personal computer 117A can recognize the 
switch command. In addition, when it is necessary to 
send the control signal to the personal computer 117A 
so as to represent that the mouse 111 has not been 
moved, after step S132, a control signal that 
represents that the mouse 111 has not been moved is 
sent from the control portion 103 to the personal 
computer 117A through the communication portion 104A. 
In addition, when necessary, the control portion 103 
can store information that allows a personal computer 
that is active to be distinguished from a personal 
computer that is inactive. 

At step S133, when the personal computer as 
the operative object is switched at step S132, the 
mouse cursor 171 displayed in the display area 125A is 
erased. As the switch process corresponding to the 



switch command supplied from the input portion 106 is 
performed, a cursor erase command is supplied from the 
control portion 103 to the communication portion 104A. 
The mouse cursor erase command is sent from the 
5 communication portion 104A to the personal computer 

117A. Corresponding to the command, the personal 
computer 117A stops displaying the mouse cursor 171. 

When the personal computer 117A has 
recognized the switch command at step S132, the 
^10 personal computer 117A may erase the mouse cursor 171. 

In this case, it is not necessary to send the mouse 

VrJ 

cursor erase command from the control portion 103 to 

•r 

^ the personal computer 117A. 

%1 I! 

0!l In addition, the personal computer 117A or 

pi 5 the control portion 103 may store the coordinates of 

ryi 

fyi the mouse cursor 171 that is erased. In this case, 

ft 
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when the personal computer as the operative object is 
switched to the personal computer 117A, the mouse 
cursor 171 can be displayed at the same position as 
20 before. At that point, when the coordinates are stored 

to the control portion 103, the coordinates of the 
mouse cursor 171 are calculated and stored as absolute 
coordinates of the display portion 150 corresponding to 
the synchronous frequency of the video signal 113A. 
25 At step S134 as the next step, the mouse 

cursor 171 is displayed in the display area 125B of the 
personal computer 117B to which the file is copied as 
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the file copy destination. In addition, the icon 170 
that represents the file selected at step S130 is 
displayed at a position corresponding to the display 
coordinates of the mouse cursor 171 of the display area 
125B. For example, the display coordinates of the 
mouse cursor 171 in the display area 125B are supplied 
from the control portion 103 to the communication 
portion 104B and then sent to the personal computer 
117B. Alternatively, using the coordinates pre -stored 
in the personal computer li7B,~the mouse cursor 171 may 
be displayed. 

So far, the personal computer as the 
operative object is switched to the personal computer 
117B to which the file is copied as the file copy 
destination. Thus, the personal computer 117B can be 
operated using the keyboard 110 and the mouse 111. At 
step S135, corresponding to the operation of the mouse 
111, the mouse cursor 171 is moved to the display area 
125B. In other words, the drag operation of which 
while the button of the mouse 111 is being pressed, the 
mouse 111 is moved is performed. Information that 
represents the movement amounts of the mouse 111 is 
received by the input portion 106, supplied to the 
communication portion 104B through the control portion 
103, and sent from the communication portion 104B to 
the personal computer 117B. 

At step S136, it is determined whether or not 



a paste command that causes the copied file to be 
pasted to the copy destination (namely, a command that 
causes the copied file to be stored to a storage medium 
such as a memory or a hard disk of the personal 
computer to which the copied file is stored) has been 
issued. When the determined result represents that the 
paste command has been issued, the flow of the process 
advances to step S137 as the next step. As a result, 
the file that has been selected is transferred from the 
personal computer as the copy source to the personal 
computer as the copy destination. 

The paste command is issued by performing a 
particular input to the keyboard 110 ♦ A signal 
corresponding to the particular input that represents 
the paste operation is received by the input portion 
106. The signal is supplied to the control portion 103 
and recognized as the paste command. The recognized 
paste command is supplied to the communication portion 
104B through the internal bus 132 under the control of 
the control portion 103. The paste command supplied to 
the communication portion 104B is sent to the personal 
computer 117B through the control signal path 24. Thus, 
a desired position of the display area 125B of the 
personal computer 117B is stored as the display 
position of the copy destination of the icon 170 that 
represents the file to be copied to the personal 
computer 117B. 



Alternatively, key information corresponding 
to a key input to the keyboard 110 may be directly 
supplied to the communication portion 4B not through 
the control portion 103 and then sent to the personal 
computer 117B. The personal computer 117B recognizes 
the copy command corresponding to the key information 
that has been sent. At that point, although the 
control portion 103 recognizes the copy command, it is 
not necessary to cause the control portion 103 to send 
the control signaJT to the personal computer 117B. 

When the determined result at step S136 
represents that the control portion 103 has recognized 
the paste command, the control portion 103 notifies the 
personal computer 117A through the control signal path 
123A that the transfer destination of the selected file 
is the personal computer 117B. In addition, the 
control portion 103 notifies the personal computer 117B 
through the control signal path 123B that the transfer 
source of the file as an object of the paste command is 
the personal computer 117A. 

In addition, the above-described paste 
command can be supplied to the personal computer 117B 
so that the personal computer 117B directly controls 
the paste process. At that point, for example, the 
personal computer 117B requests the personal computer 
117A to transfer the selected file through the data 
transfer path 20. Corresponding to the request, the 



personal computer 117A transfers the selected file to 
the personal computer 117B. 

In the above description, various commands 
such as copy command, paste command, and personal 
computer switch command are issued by inputting 
predetermined keys to the keyboard 110. However, the 
present invention is not limited to such an example. 
Instead, the operation portion 107 of the monitor 
device 109 may issue such commands. Alternatively, 
predetermined button operations of the mouse 111 may 
allow such commands to be issued. 

In the above example, file copy operation, 
file paste operation, and personal computer switch 
operation between the personal computer 117A and the 
personal computer 117B were described. However, the 
present invention is not limited to such an example. 
For example, on the conventional OS, when the icon 170 
that represents data corresponding to an application is 
overlaid with an icon 170' that represents the 
application by the drag operation, the application can 
be executed in the state that the data has been read. 

When the above-described process is performed 
on such an OS, an application of for example the 
personal computer 117B can be executed with data read 
from the personal computer 117A. In other words, the 
icon 170 that represents data and that is displayed in 
the display area 125A is dragged from the display area 
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125A to the display area 125B. As the icon 170 is 
moved from the display area 12 5A to the display area 
125B, the personal computer as the operative object is 
switched from the personal computer 117A to the 
5 personal computer 117B. 

When the icon 170 that represents data 
overlaid with the icon 170' that represents an 
objective application in the display area 125B, the 
button of the mouse 111 is released and Jthe icon 170 

10 that represents the data is dropped to the icon 170' 

i 

that represents the application. When the drop 
operation is performed, the data represented by the 
icon 170 is transferred from the personal computer 117A 
to the personal computer 117B. Thus, the data is 

pi 5 passed to the application of the personal computer 117B, 

pj '§ 

As a result, the application is started in the state 
that data has been read. 

In Fig. 18, the display areas 125A and 125B 
of the personal computers 117A and 117B are displayed 
20 in such a manner that the display portion 150 of the 

monitor device 109 is horizontally divided. However, 
the present invention is not limited to such an example. 
Instead, the display areas 125A and 125B may be 
displayed in such a manner that the display portion 150 
2 5 is vertically divided. As was described in the first 

embodiment, the ratio of the divided display areas 125A 
and 125B may be changed by a predetermined operation 
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using for example the mouse 111. Alternatively, by 
reducing the display areas 125A and 12 5B in 
predetermined sizes, they can be fully arranged on the 
display portion 150. 

On the other hand, as shown in Fig. 16, the 
monitor device 109 has the OSD generation portion 108. 
A display of the display portion 150 can be 
superimposed with a display of the OSD. Using the OSD, 
the control states of the personal computers 117A and 
117B, the monitor device 109, and the input device 112 
can be displayed. 

Next, with reference to Figs. 21 to 24, 
various display methods of the display areas 12 5A and 
125B on the display portion 150 will be described in 
more reality. Fig. 21 shows an example of which the 
display portion 150 is divided in the horizontal 
direction and that the display areas 12 5A and 12 5B are 
formed. In the example, an OSD screen 151 generated by 
the OSD generation portion 108 is displayed at a 
predetermined position on the display portion 150. The 
OSD screen 151 shows an outline of the operations of 
the computer devices 117A and 117B. In the example 
shown in Fig. 21, the OSD screen 151 shows that a file 
is being copied from the personal computer 117A to the 
personal computer 117B. 

In Fig- 21, a full picture 152 of the video 
signal 113A of the personal computer 117A an a full 
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display area of the video signal 113B of the personal 
computer 117B are arranged in the horizontal direction. 
The write control portion 132 writes the video signal 
113A at timings from position A to the right end of the 
picture 152 in the horizontal direction to the memory 
163. In addition, the write control portion 132 writes 
the video signal at timings from the left end of the 
picture 153 to position B in the horizontal direction 
to the memory 163. Thus, the display areas 125A and 
125B can be displayed on the display portion 150 with a 
predetermined ratio in the horizontal direction. 

When the timings of the position A and the 
position B are changed corresponding to for example the 
coordinates of the mouse 111, the ratio of the display 
areas 125A and 125B on the display portion 150 can be 
changed. Thus, the screen displayed on the display 
portion 150 can be scrolled. For example, when the 
mouse cursor 171 is moved in the right direction beyond 
the right end of the display area 125B, the ratio of 
the display area 125B becomes large. When the mouse 
cursor 171 is moved in the left direction beyond the 
left end of the display area 12 5A, the ratio of the 
display area 125A becomes large. 

Alternatively, the ratio of the display areas 
125A and 125B may be changed using the above -described 
OSD screen 151 and the operation portion 107 disposed 
on the front panel of the monitor device 109. 
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Fig. 22 shows an example of which the display 
portion 150 is divided in the vertical direction. In 
this example, the picture 152 and the picture 153 are 
arranged in the vertical direction. The write control 
5 portion 132 writes the video signal 113A at timings 

from position C to the lower end of the picture 152 in 
the vertical direction to the memory 163. In addition, 
the write control portion 132 writes the video signal 
113B at timings from the upper end of the picture 153 
w J10 to position D in the vertical direction to the memory 

'0 163. Thus, the display areas 125A and 125B can be 

Hp 

Ul displayed on the display portion 150 with a 

hi 5 

h& predetermined ratio in the vertical direction. 

■si 

g;| As with the example shown in Fig. 21, in the 

pl5 example shown in Fig. 22, for example, by moving the 

fit mouse 111, the ratio of the display areas 125A and 125B 

j£| on the display portion 12 5 can be changed. In this 

case, when the mouse cursor 171 is moved in the upper 
direction beyond the upper end of the display portion 
20 150, the ratio of the display area 125A becomes large. 

When the mouse cursor 171 is moved in the lower 
direction beyond the lower end of the display portion 
150, the ratio of the display area 125B becomes large. 

Fig. 23 shows an example of which a picture 
25 152' as a reduced picture of the full picture 152 of 

the video signal 113A 1 of the personal computer 117A 
and a picture 153 1 as a reduced picture of the full 
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picture 153 of the video signal 113B of the personal 
computer 117B are fully arranged on the display portion 
150. The write control portion 132 reduces the 
supplied digital video signals 113A 1 and 113B' in 
predetermined sizes, maps them to predetermined 
addresses of the memory 163, and writes them to the 
addresses of the memory 163 so as to accomplish such a 
display. For example, the write control portion 132 
thins out pixels of the digital video signals 113A'__and 
113B' in a predetermined manner so as to reduce the 
digital video signals 113A 1 and 113B' in the 
predetermined sizes . 

When the pictures 152' and 153 1 are arranged 
on the display portion 150, they can be displayed in 
such a manner that parts thereof are overlapped. In 
this case, when the personal computer 117A is an 
operative object, the picture 152' of the personal 
computer 117A is displayed so that the picture 152' is 
overlapped above the picture 153'. In contrast, when 
the personal computer 117B is an operative object, the 
picture 153* of the personal computer 117B is displayed 
so that the picture 153 f s is overlapped above the 
picture 152 ' . 

In the case, the picture 152' and 153' can be 
displayed in such a manner that their sizes are 
different. In this case, a picture of one personal 
computer as an operative object may be larger than a 
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picture of another personal computer on the display- 
portion 150. In addition, when the display area of the 
display portion 150 is sufficiently large, the pictures 
152' and 153' can be displayed as they are without 
reducing them. 

Figs. 24A and 24B show examples of which 
pictures 152 and 153 of the computer devices 117A and 
117B are fully displayed on the display portion 150. 
In this case, the write control portion 132 writes the 
digital video signal 113A' of the personal computer 
117A or the digital video signal 113B' of the personal 
computer 117B that is an operative object to the memory 
163. Corresponding to a predetermined operation of the 
keyboard 110, the mouse 111, and so forth, the personal 
computer as an operative object is switched. In the 
example shown in Fig. 24, the OSD screen 151 shows full 
screen mode and a personal computer that has been 
selected as an operative object. 

Assuming that the memory 163 has a storage 
capacity for the digital video signals 113A' and 113B' 
for two frames, the display control shown in Figs. 21 
to 24 may be performed in the same manner shown in Fig. 
7 as the first embodiment. 

Next, a first modification of the third 
embodiment of the present invention will be described. 
Fig. 25 shows an example of the structure of a monitor 
device 109' according to the first modification of the 
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third embodiment. In Fig. 25, similar portions to 
those in Fig. 16 are denoted by similar reference 
numerals and their detailed description will be omitted. 

According to the first modification of the 
third embodiment , an input operation signal that is 
sent from an input device 112 to an input portion 106 
is supplied to communication portions 104A and 104B 
through a selector 133. Corresponding to a control 
signal received from a control portion 103, the 
selector 133 selects one of the communication portions 
104A and 104B to which the input operation signal is 
supplied. On the other hand, the input operation 
signal that is output from the input portion 106 is 
supplied to the selector 133 and the control portion 
103. Thus, the selector 133 is switched under the 
control of the control portion 103 corresponding to the 
input operation signal. 

In addition, according to the first 
modification of the third embodiment, besides the 
control portion 103 and the communication portions 104A 
and 104B, a video process portion 102 and a frequency 
measurement portion 143 are connected to an internal 
bus 132. As with the above-described third embodiment, 
while the control portion 103 and the communication 
portions 104A and 104B are connected to the internal 
bus 132, the control portion 103 and the video process 
portion 102 may be directly connected. Likewise, a bus 
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structure of the first modification may be applied to 
the above-described third embodiment. The bus 
structure of the first modification can be applied to a 
second modification of the third embodiment, a fourth 
embodiment, a fifth embodiment, a sixth embodiment, and 
modifications thereof (that will be described later). 

In such a structure, only signals that are 
received by the input portion 106 and that need to be 
passed through the control portion 103 (namely, only 
signal for file operations such as file movement 
operation and file copy operation) are supplied to the 
control portion 103 through the internal bus 132. The 
other signals that do not need to be passed through the 
control portion 103 can be directly supplied to the 
communication portions 104A and 104B. Thus, signals 
that do not need to be passed through the control 
portion 103 (for example, most of operation commands of 
the input device 112) can be sent to the outside not 
through the internal bus 132. Thus, the traffic of the 
internal bus 132 can be remarkably reduced. 

Next, the second modification of the third 
embodiment will be described- Fig. 26 shows an example 
of the structure of a monitor device 109" of the second 
modification of the third embodiment. According to the 
second modification, the third embodiment is extended 
so that three, four, or more personal computers can be 
connected. 
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Communication portions 104A, 104B, . .., and 
104n that are interfaces that control communications 
between respective personal computers and a control 
portion 103 are connected to an internal bus 132. 
Personal computers 117A, 117B, . .., and 117n are 
connected to the communication portions 104A, 104B, . . . 
and 104n through control signal paths 124A, 124B, . .., 
and 124n, respectively. An input operation signal that 
is output from a keyboard 110, a mouse 111, a joystick, 
a remote control commander, or the like is received by 
an input portion 106. The route of the internal bus 
132 for the input operation signal received by the 
input portion 106 is controlled by the control portion 
103. As a result, control signals 115A, 115B, and 
115n are supplied to the personal computers 117A, 
117B, and 117n as selected destinations, 

respectively . 

On the other hand, a video process portion 
102 and a frequency measurement portion 143 can process 
video signals 113A, 113B, and 113n supplied from 

the many personal computers 117A, 117B, and 117n, 

respectively. The video process portion 102 has video 
input portions 160A, 160B, and 160n (not shown) 

corresponding to the video signals 113A, 113B, and 
113n, respectively. The memory write control portion 
162 switches digital video signals 113A* , 113B', 
and 113n' supplied from the video input portions 160A, 
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160B, . .., and 160n at predetermined timings in the 
horizontal direction and writes the switched signals to 
a memory 163. Alternatively, the memory write control 
portion 162 may thin out the digital video signals 
113A' , 113B' , . . . , and 113n' in a predetermined manner, 
map the resultant signals to the memory 163, and 
display the digital video signals 113A' , 113B', . .., 
and 113n' on a display portion 150 so that they are 
arranged thereon. 

The digital video signals 113A' , 113B", .., 
and 113n f written to the memory 163 are read to an 
output portion 54 and supplied to a display device 101. 
The digital video signals 113A' , 113B", and 113n' 

are displayed as display areas 125A, 125B f . . . , and 
125n on the display portion 150 of the display device 
101. 

The personal computers 117A, 117B, . . . , and 
117n are connected to each other through a data 
transfer path 120 so that they communicate to each 
other. 

Even if three, four, or more personal 
computers can be connected, for example, corresponding 
to the flow chart shown in Fig. 19, a personal computer 
as a controllable object is switched with the 
coordinates of a mouse cursor 171, mouse movement 
amounts, and the relation of the positions of the 
display areas 125A, 125B, . . . , and 125n so as to 
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perform a file copy operation, a file move operation, 
and so forth through the data transfer path 120. 

Next, the fourth embodiment of the present 
invention will be described. Fig. 27 shows an outline 
of the operation of a monitor device 190 according to 
the fourth embodiment. In Fig. 27, similar portion to 
those in Fig. 15 are denoted by similar reference 
numerals and their detailed description will be omitted. 

According to the fourth embodiment, personal 
computers 117A and 117B are connected to a monitor 
device 190 through control signal paths 230A and 230B 
that can bi-directionally communicate instead of the 
control signal paths 123A and 123B of the third 
embodiment shown in Fig. 15. In other words, according 
to the fourth embodiment, communication portions 400A 
and 400B (that will be described later) are disposed in 
the monitor device 190. The communication portions 
400A and 400B can bi-directionally communicate with the 
outside. Thus, the monitor device 190 can directly 
obtain synchronous frequency information of a video 
signal 113A of the personal computer 117A and 
synchronous frequency information of a video signal 
113B of the personal computer 117B from control signals 
350A and 350B that are output from the personal 
computers 117A and 117B, respectively. Thus, in the 
monitor device 190, the frequency measurement portion 
143 can be omitted from the monitor device 109. 
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As the interfaces of the control signal paths 
230A and 230B, as long as the personal computers 117A 
and 117B can bi-directionally communicate with each 
other, one of various types of interfaces such as USB 
and IEEE 1394 can be used as the interfaces of the 
control signal paths 230A and 230B, Alternatively, a 
serial interface such as RS-232C or a parallel port can 
be used as such the interfaces. Further alternatively, 
PS/2 or IrDA (Infrared Data Association) may be used as 
such interfaces. 

Fig. 28 shows an example of the structure of 
a monitor device 190 according to the fourth embodiment 
In Fig. 28, similar portions to those in Fig. 16 are 
denoted by similar reference numerals and their 
detailed description will be omitted. Referring to Fig 
28, a control portion 103 and an input portion 106 are 
connected to an internal bus 132. Communication 
portions 400A and 400B are connected to the internal 
bus 132. The communication portions 400A and 400B bi- 
directionally communicate with the outside. 

Control signals are sent from personal 
computers 117A and 117B. The control signals are 
supplied to the communication portions 400A and 400B 
through control signal paths 230A and 230B, 
respectively. The control signals that have been 
supplied to the communication portions 400A and 400B 
are supplied to a control portion 103 through an 

88 



internal bus 132. For example, synchronous frequency 
information is sent as control signals 350A and 350B 
from the personal computers 117A and 117B. The 
communication portions 400A and 400B receive the 
control signals 350A and 350B and supply the received 
signals to the control portion 103, respectively. 

The control portion 103 extracts synchronous 
frequency information from the supplied signals and 
controls a video process portion 102 so that a picture 
of a video signal 113A of the personal computer 117A 
and a picture of a video signal 113B of the personal 
computer 117B are properly displayed on a display 
portion 150 corresponding to the extracted synchronous 
frequency information. 

Since the communication portions 400A and 
400B bi-directionally communicate through the control 
signal paths 230A and 230B, as shown in Fig. 27, two 
video signals can be properly displayed on a display 
portion 150 without need to dispose a means for 
measuring synchronous frequencies of the video signals 
113A and 113B of the personal computers 117A and 117B. 

In the above description, the control portion 
103, the communication portions 400A and 400B, and the 
input portion 106 are connected through the internal 
bus 132. However, the present invention is not limited 
to such an example. Instead, the communication 
portions 400A and 400B and the input portion 106 may be 
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directly connected to the control portion 103 without 
need to use the internal bus 132. In the case, signals 
are exchanged between the communication portions 400A 
and 400B and the input portion 106 temporarily through 
the control portion 103. 

Fig. 29 shows an example of the structure of 
a monitor device 190' according to a first modification 
of the fourth embodiment. The structure shown in Fig. 
29 corresponds to the structure (see Fig. 25) of the 
first modification of the third embodiment. An input 
operation signal that is output from an input portion 
106 is supplied to communication portions 400A and 400B 
through a selector 133. In Fig. 29, similar portions 
to those in Fig. 2 5 are denoted by similar reference 
numerals and their detailed description will be omitted. 

As was described above, the selector 133 
selects one of the communication portions 400A and 400B 
to which the input operation signal is supplied 
corresponding to a control signal received from a 
control portion 103. On the other hand, an input 
operation signal that is output from the input portion 
106 is supplied to the selector 133. In addition, the 
input operation signal is supplied to the control 
portion 103. The selector 133 is switched under the 
control of the control portion 103 corresponding to the 
input operation signal. 

On the other hand, control signals 350A and 



350B that are sent from the personal computers 117A and 
11 7B are received by the communication portions 400 A 
and 400B and supplied to the control portion 103 
through an internal bus 103. 

As with the above description, in the 
structure of the first modification of the fourth 
embodiment, only signals that are received by the input 
portion 106 and that need to be passed through the 
control portion 103 (namely, only signal for file 
operations such as file movement operation and file 
copy operation) are supplied to the control portion 103 
through the internal bus 132. The other signals that 
do not need to be passed through the control portion 
103 can be directly supplied to the communication 
portions 400A and 400B. Thus, signals that do not need 
to be passed through the control portion 2 (for example, 
most of operation commands that are input from an input 
device 112 by the user) can be sent to the outside not 
through the internal bus 132. Thus, the traffic of the 
internal bus 132 can be remarkably reduced. 

Fig. 30 shows an example of the structure of 
a monitor device 190" according to a second 
modification of the fourth embodiment. The structure 
shown in Fig. 30 corresponds to the structure (see Fig. 
26) of the second modification of the third embodiment. 
In other words, according to the second modification of 
the fourth embodiment shown in Fig. 30, the fourth 
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embodiment is extended so that three, four, or more 
personal computer can be connected to the monitor 
device 190". In Fig. 30, similar portions to those 
shown in Fig. 26 are denoted by similar reference 
5 numerals and their detailed description will be omitted. 

Communication portions 400A, 400B, and 
40 On are connected to an internal bus 132. The 
communication portions 400A, 400B, and 400n are 

interfaces that control communications between the 
^10 personal computers and a control portion 103. The 

% communication portions 400A, 400B, and 400n can 

¥£ bi-directionally communicate with external devices 

l'* connected thereto. Personal computers 117A, 117B, . .., 

© and 117n are connected to the communication portions 

©15 400A, 400B, ... , and 400n through control signal paths 

RJ 230A, 230B, and 230n, respectively. An input 

r;i operation signal that is output from an input device 

112 such as a keyboard 110, a mouse 111, a joystick, a 
remote control commander, or the like is received by an 
20 input portion 106. The route of the internal bus 132 

for the input operation signal received by the input 
portion 106 is controlled by the control portion 103 
and supplied as control signal 350A, 350B, . . . , and 
350n corresponding to the destinations selected from 
25 the personal computers 117A, 117B, and 117n, 

respectively. 

On the other hand, a video process portion 

92 



102 can process video signals 113A, 113B, . and 113n 
supplied from the many personal computers 117A, 
117B, and 117n through video signal paths 124A, 

124B, . .., and 124n, respectively. The video process 
portion 102 has for example video input portions 160A, 
160B, and 160n (not shown) corresponding to the 

video signals 113A, 113B, and 113n, respectively. 

In addition, synchronous frequency 
information is sent from the personal computers 117A, 
117B, . and 117n~through the control signal paths 
230A, 230B, . . . , and 230n, respectively. The 
synchronous frequency information is received by the 
communication portions 400A, 400B, and 400n and 

sent to the control portion 103 through the internal 
bus 132. The control portion 103 supplies control 
signals to the video process portion 102 corresponding 
to the supplied synchronous frequency information. A 
memory write control portion 162 switches digital video 
signals 113A' , 113B', and 113n f supplied from the 

video input portions 160A, 160B, and 160n at 

predetermined timings in the horizontal direction and 
writes them to a memory 163. Alternatively, the memory 
write control portion 162 may thin out the digital 
video signals 113A' , 113B', and 113n' in a 

predetermined manner, map them to the memory 163, and 
then arrange displays of the digital video signals 
113A 1 , 113B 1 , and 113n' on the display portion 150. 



The digital video signals 113A' , 113B' , 
and 113n' written to the memory 163 are read by an 
output portion 54 and supplied to a display device 101. 
The digital video signals 113A' , 113B' , . .., and 113n' 
5 are displayed as display areas 125A, 125B, . . . , and 

125n on the display portion 150 of the display device 
101 , respectively . 

Thus, even if three, four, or more personal 
computers are connected to the monitor device 190, bi- 
PlO directional communications are performed through the 

Mil control signal paths 230A, 230B, and 230n, 

s. 3 

8*1 respectively. Since each of the personal computers 

U 

m 117A, 117B, . . . , and 117n sends synchronous frequency 

J information, it is not necessary to dispose a frequency 

?i|15 measuring means in the monitor device 190". 

?! J 

^ Displays on the display screen 150 of the 

personal computers 117A and 117B according to the 
fourth embodiment and the first and second 
modifications thereof correspond to those according to 
20 the third embodiment shown in Figs. 21 to 24. Likewise, 

the file copy process and file movement process 
performed between the personal computers 117A and 117B 
according to the fourth embodiment correspond to those 
according to the third embodiment. 
25 Next, the fifth embodiment of the present 

invention will be described. Fig. 31 shows an outline 
of the operation of a monitor device 191 according to 
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the fifth embodiment. In Fig. 31, similar portions to 
those in Fig. 15 are denoted by similar portion and 
their detailed description will be omitted. 

According to the fifth embodiment, using 
control signal paths 231A and 231B that connect 
personal computers 117A and 117B and a monitor device 
191, an input operation signal that is output from an 
input portion 106 is supplied to one of the personal 
computers 117A and 117B as an operative object. In 
addition, control signals 351A and 351A are exchanged. 
Moreover, using the control signal paths 231A and 231B, 
data 119 is exchanged between the personal computers 
117A and 17B. In other words, the data 119 that is 
transferred from the personal computer 117A to the 
personal computer 117B is supplied to the monitor 
device 191 through the control signal path 231A. In 
addition, the data 119 is sent from the monitor device 
191 to the personal computer 117B through the control 
signal path 231B. 

Fig. 32 shows an example of the structure of 
a monitor device 191 according to the fifth embodiment. 
In Fig. 32, similar portions to those in Fig. 16 are 
denoted by similar reference numerals and their 
detailed description will be omitted. Communication 
portions 401a and 401b are communication interfaces 
that can bi-directionally communicate with the outside. 
A personal computer 117A and the communication portion 



401A are connected through a control signal path 231A. 
Likewise, a personal computer 117B and the 
communication portion 401B are connected through a 
control signal path 231B. 

An input operation signal that is output from 
an input device 112 is received by an input portion 106 
and supplied to a control portion 103 through an 
internal bus 132. For example, corresponding to 
position information of a mouse cursor obtained from 
mouse information of the input operation signal, one of 
the personal computers 117A and 117B is determined as 
an operative object. In this example, it is assumed 
that the personal computer 117A is an operative object. 
Corresponding to the determined result , the input 
operation signal is supplied to the communication 
portion 401A through the internal bus 132 and sent to 
the personal computer 117A as an operative object 
through the control signal path 231A. 

On the other hand, the data 119 sent from the 
personal computer 117A is received by the communication 
portion 401A through the control signal path 23 1A and 
supplied to the control portion 103 through the 
internal bus 132* When the determined result 
represents that the supplied data 119 is data to be 
sent to the personal computer 117B, the control portion 
103 supplies the data 119 to the communication portion 
401B through the internal bus 132. The data 119 



supplied to the communication portion 401B is sent to 
the personal computer 117B through the control signal 
path 231B. Likewise, data communications are performed 
from the personal computer 117B to the personal 
computer 117A. 

In the structure shown in Fig. 32, when 
synchronous frequency information is output from each 
of the personal computers 117A and 117B and the 
synchronous frequency information is received by the 
communication portions 401A and 401B through the 
control signal paths 213A and 213B, a frequency 
measurement portion 143 can be omitted. For example, 
the monitor device 191 requests the personal computers 
117A and 117B for system information thereof through 
the control signal paths 231A and 231B. As a result, 
synchronous frequency information can be obtained 
corresponding to the system information sent from the 
personal computers 117A and 117B. This applies to 
first and second modifications of the fifth embodiment 
(that will be described later). 

In such a manner, when data communications 
are performed between the personal computers 117A and 
117B through the monitor device 191 using the control 
signal paths 231A and 231B that connect the personal 
computers 117A and 117B and the monitor device 191, the 
file movement process and the file copy process can be 
performed between the personal computers 117A and 117B 



as with the third embodiment . 

For example, the file name of a file to be 
moved is sent from the personal computer 117A to the 
communication portion 401A through the control signal 
path 231A and supplied to the control portion 103 
through the internal bus 132. Corresponding to an 
input operation signal that is supplied from the input 
device 112 through the input portion 106, when the 
determined result represents that a command that causes- 
the file to be moved to the personal computer 117B has 
been issued due to the drop operation for the file in a 
display area 25B of the personal computer 117B, the 
control portion 103 causes the personal computer 117A 
to send the file to the personal computer 117B 
corresponding to the file name supplied from the 
personal computer 117A. The file sent from the 
personal computer 117A to the monitor device 191 
corresponding to the command is received by the 
communication portion 401A and supplied to the control 
portion 103 through the internal bus 132. The file 
supplied to the control portion 103 is supplied to the 
communication portion 401B through the internal bus 132 
and sent from the communication portion 401B to the 
personal computer 117B. 

In other words, as with the data 119 shown in 
Fig. 32, the file to be moved is exchanged between the 
personal computers 117A and 117B through the control 
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signal paths 231A and 231B and the monitor device 191. 

In the above description, the file received 
by the communication portion 401A is temporarily 
supplied to the control portion 103 through the 
internal bus 132. However, the present invention is 
not limited to such an example. Instead, when the 
control portion 103 controls the internal bus 132 in a 
predetermined manner, the file received by the 
communication portion 401A may be directly supplied to 
the communication portion 401B through the internal bus 
132 and then sent to the personal computer 117B. 

As long as the control signal paths 231A and 
231B are communication interfaces that can bi- 
directionally communicate, various types of interfaces 
can be used. For example, USB or IEEE 1394 can be used 
as the interfaces of the control signal paths 231A and 
231B. Alternatively, a serial interface such as RS- 
232C or a parallel port can be used as the interfaces 
of the control signal paths 231A and 231B. Further 
alternatively, PS/2 or IrDA can be used as the 
interfaces of the control signal paths 231A and 231B. 

In the above description, the control portion 
103, the communication portions 401A and 401B, and the 
input portion 106 are connected through the internal 
bus 132. However, the present invention is not limited 
to such an example. Instead, the communication 
portions 401A and 401B and the input portion 106 can be 



directly connected to the control portion 103 without 
need to use the internal bus 132. In the case, signals 
are exchanged between the communication portions 401A 
and 40 IB and the input portion 106 temporarily through 
the control portion 103. 

Fig. 33 shows an example of the structure of 
a monitor device 191 1 according to a first modification 
of the fifth embodiment. The structure shown in Fig. 
33 corresponds to the structure (see Fig. 25) of the 
first modification of the third embodiment. An input 
operation signal that is output from an input portion 
106 is supplied to communication portions 401A and 401B 
through a selector 133. In Fig. 33, similar portions 
to those in Fig. 16 are denoted by similar portion and 
their detailed description will be omitted. 

According to the first modification of the 
fifth embodiment , an input operation signal that is 
sent from an input device 112 to the input portion 106 
is supplied to the communication portions 401A and 401B 
through the selector 133. The selector 133 selects one 
of the communication portions 401A and 401B to which 
the input operation signal is supplied corresponding to 
a control signal received from an control portion 103. 
On the other hand, the input operation signal that is 
output from the input portion 106 is supplied to the 
selector 133. In addition, the input operation signal 
is supplied to the control portion 103. Thus, the 



selector 133 is switched under the control of the 
control portion 103 corresponding to the input 
operation signal. 

The input operation signal that is output 
from the input device 112 and that is received by the 
input portion 106 is supplied to the control portion 
103 through an internal bus 132. In addition, the 
input operation signal is supplied to the selector 133. 
The control portion 103 determines one of personal 
computers 117A and 117B as an operative object 
corresponding to the input operation signal (for 
example position information of a mouse cursor 171) 
supplied through the internal bus 132. Corresponding 
to the determined result, the control portion 103 
controls the selector 133. The input operation signal 
supplied to the selector 133 is supplied to the 
communication portion 401A or 401B that is connected to 
the personal computer as the operative object. The 
input operation signal is supplied from the 
communication portion 401A to the personal computer 
117A through a control signal path 23 1A or from the 
communication portion 401B to the personal computer 
117B through a control signal path 231B. 

On the other hand, data 119 that is 
communicated between the personal computer 117A and the 
personal computer 117B is sent from for example the 
personal computer 117A and received by the 



communication portion 401A. Thereafter, the data 119 
is supplied to the control portion 103 through the 
internal bus 132. The data 119 received by the control 
portion 103 is supplied from the control portion 103 to 
the communication portion 40 IB through the internal bus 
132 and sent from the communication portion 401B to the 
personal computer 117B. Alternatively, the data 119 
may be directly supplied from the communication portion 
401A to the communication portion 401B through the 
internal bus 132 under the control of the internal bus 
132 of the control portion 103, not sent to the control 
portion 103. 

In the structure, only signals that are 
received by the input portion 106 and that need to be 
passed through the control portion 103 (namely, the 
signals for file operations such as file movement 
operation and file copy operation) are supplied to the 
control portion 103 through the internal bus 132. The 
other signals that do not need to be passed through the 
control portion 103 are directly supplied to the 
communication portions 401A and 401B. Thus, signals 
that do not need to be passed through the control 
portion 103 (for example, most of operation commands 
that are input from an input device 112 by the user) 
can be sent to the outside not through the internal bus 
132. Thus, the traffic of the internal bus 132 can be 
remarkably reduced. 
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Next, a second modification of the fifth 
embodiment will be described. Fig. 34 shows an example 
of the structure of a monitor device 191" according to 
the second embodiment of the fifth embodiment. The 
5 structure of the second modification corresponds to the 

structure (see Fig. 26) of the second modification of 
the third embodiment . According to the second 
modification of the fifth embodiment shown in Fig. 34, 
- the fifth embodiment is extended so that the monitor 
f»]jLO device 191" is connected to three, four, or more 

Jjljl personal computers. In Fig. 34, similar portions to 

h l 

ft those in Fig. 26 are denoted by similar reference 

f;!J numerals and their detailed description will be omitted, 

hi :E 

A video process portion 102 and a frequency 

5 

measurement portion 143 can process video signals 113A, 
jy 113B, and 113n supplied from many personal 

computers 117A, 117B, and 117n. The video process 

I 

portion 102 has for example video input portions 160A, 
160B, . . . , and 160n (not shown) corresponding to the 
20 video signals 113A, 113B, and 113n. A memory 

write control portion 162 switches digital video 
signals 113A' , 113B', and 113n' supplied from the 

video input portions 160A, 160B, and 160n at 

predetermined timings in for example the horizontal 
2 5 direction and writes them to a memory 163. 

Alternatively, the memory write control portion 162 may 
thin out the digital video signals 113A', 113B 1 , 
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and 113n', map them to the memory 163, and then arrange 
displays of the digital video signals 113A' , 113B', ... 
and 113n' on the display portion 150. 

The digital video signals 113A*, 113B', . .., 
and 113n' written to the memory 163 are read by an 
output portion 54 and supplied to a display device 101. 
The digital video signals 113A' , 113B', and 113n' 

are displayed as display areas 125A, 125B, . . . , and 
125n on the display portion 150 of the display device 
101. 

On the other hand, communication portions 
401A, 401B, and 401n that can bi-directionally 

communicate with the outside are connected to an 
internal bus 132. The personal computers 117A, 
117B, and 117n are connected to the communication 

portions 401A, 401B, and 401n though control 

signal paths 231A, 231B, and 231n, respectively. 

An input operation signal that is output from 
an input device 112 such as a keyboard 110, a mouse 111 
a joystick, a remote control commander, or the like is 
received by an input portion 10 6 and supplied to an 
control portion 103 through the internal bus 132. The 
control portion 103 determines a personal computer as 
an operative object corresponding to the supplied input 
operation signal and controls the route of the internal 
bus 132 so that the input operation signal that is 
output from the input portion 106 is supplied to the 



communication portion 401A, 401B, or 401n 

corresponding to the personal computer as the operative 
object . 

When a file transfer such as file movement or 
file copy is performed between personal computers, 
likewise, the control portion 103 controls the route of 
the internal bus 132. For example, when a file is 
moved from the personal computer 117A to the personal 
computer 117B, the route of the internal bus 132 is 
controlled so that the file is transferred from the 
personal computer 117A as the file movement source to 
the personal computer 117B as the file movement 
destination. 

Thus, even if three, four, or more personal 
computers can be connected, for example, corresponding 
to the flow chart shown in Fig. 19, a personal computer 
as a controllable object is switched corresponding to 
the coordinates of a mouse cursor 171, the mouse 
movement amounts, and the relation of the positions of 
the display areas 125A, 125B, and 125n so that a 

file copy operation, a file movement operation, or the 
like can be performed between different personal 
computers . 

According to the fifth embodiment, it is 
assumed that connection lines for video signals that 
are output from personal computers are independent from 
connection lines for communications between the 



personal computers and the monitor device. However, 
the present invention is not limited to such an example. 
Instead, the connection lines for the video signals and 
the connection lines for communications can be 
integrally structured. 

Displays on a display screen 50 of the 
personal computers 117A and 117B according to the first 
and second modifications of the fifth embodiment 
correspond to those according to the third embodiment 
shown in Figs. 21 to 24. Likewise, the file copy 
process and the file movement process performed between 
the personal computers 117A and 117B according to the 
fourth embodiment correspond to those according to the 
third embodiment shown in Figs. 19 and 20. 

Next, a sixth embodiment of the present 
invention will be described. According to the sixth 
embodiment, paths for supplying video signals from 
personal computers to a monitor device and paths for 
communications between the personal computers and the 
monitor device are integrated in the structure 
according to the fifth embodiment. In other words, a 
video signal that is output from a personal computer 
and a control signal and data that are communicated 
therebetween are sent through an integrated path. 

Fig. 35 shows an outline of the operation of 
a monitor device 192 according to the sixth embodiment. 
In Fig. 35, similar portions to those in Fig. 15 are 



denoted by similar reference numerals and their 
detailed description will be omitted. According to the 
sixth embodiment, a personal computer 117A and a 
monitor device 192 are connected with one signal path 
232A. Likewise, a personal computer 117B and the 
monitor device 192 are connected with one signal path 
232B. 

Video signals 113A and 113B that are output 
from the personal computers 117A and 117B are supplied 
to the monitor device 192 through the signal paths 232A 
and 232A, respectively. On the other hand, an input 
operation signal that is output from an input device 
112 such as a keyboard 110, a mouse 111, a joystick, a 
remote control commander, or the like is supplied to 
the monitor device 192. The input operation signal 
supplied to the monitor device 192 is supplied to one 
of the personal computers 117A and 117B determined as 
an operative object through the signal path 232A or 
232B. 

When a command for data transfer such as file 
movement for example from the personal computer 117A to 
the personal computer 117B is issued, data 119 that is 
transferred is supplied from the personal computer 117A 
to the monitor device 192 through the signal path 232A 
and sent from the monitor device 192 to the personal 
computer 117B through the signal path 232B. 

The signal paths 232A and 232B may be for 
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example an interface referred to as P & D (Plug & 
Display) standard established by VESA (Video 
Electronics Standard Association) . According to the 
standard, the interface has a 35-pin connector and one 
cable that deals with digital RGB signals, DDC (Display 
Data Channel), USB, and IEEE 1394. Alternatively, the 
signal paths 232A and 232B may be an interface referred 
to as DISM (Digital Interface Standard for Monitor) 
standard established by JEIDA (Japan Electronic 
Industry Development Association). According to the 
standard, the interface has a connector having 13 to 40 
pins and one cable that deals with digital RGB signals, 
DDC, and USB. 

When the interface has a sufficiently high 
data transfer rate, a video signal, a control signal, 
and data can be sent with one path. 

Fig. 36 is a schematic diagram showing an 
example of the structure of a monitor device 192 
according to a sixth embodiment. In Fig. 36, similar 
portions to those in Fig. 16 are denoted by similar 
reference numerals and their detailed description will 
be omitted. 

A personal computer 117A and a communication 
portion 402A are connected with a signal path 232A. A 
video signal that is output from the personal computer 
117A is sent to the signal path 232A. In addition, a 
control signal 352A and data 119 that are output from 
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the personal computer 117A are sent to the signal path 
232A. The signals that are sent through the signal 
path 232A are received by the communication portion 
402A. The communication portion 402A extracts the 
video signal 113A, the control signal 352A, and the 
data 119 from the received signals. Likewise, a video 
signal, a control signal 352B, and data 119 that are 
sent from the personal computer 117B to a signal path 
232B are received by a communication portion 402B.__ The 
communication portion 402B extracts the video signal 
113B and the control signal 352B from the received 
signals . 

The video signal 113A extracted by the 
communication portion 402A and the video signal 113B 
extracted by the communication portion 402B are 
supplied to a video process portion 102 . The 
synchronous frequencies of the video signals 113A and 
113B are measured by a frequency measurement portion 
143. The measured synchronous frequencies are supplied 
to a control portion 103 through an internal bus 132. 
The control portion 103 obtains synchronous frequency 
information. The video process portion 102 performs a 
predetermined process for the supplied video signals 
113A and 113B under the control of the control portion 
103- The resultant signals are supplied to a display 
device 101. The display device 101 displays the 
received signals on for example display areas 125A and 



125B. 

On the other hand, the control signals 352A 
and 352B and the data 119 extracted by the 
communication portions 402A and 402B are supplied to 
the control portion 103 through the internal bus 132. 
The control portion 103 controls the route of the 
internal bus 132 so that the supplied control signals 
352A and 352B and data 119 are transferred to a proper 
transfer destination. 

When a predetermined file of the personal 
computer 117A is moved to the personal computer 117B, 
the data 119 as the file is sent from the personal 
computer 117A and received by the communication portion 
402A. The received data 119 is supplied to the control 
portion 103 through the internal bus 132. The control 
portion 103 supplies the data 119 to the communication 
portion 402B through the internal bus 132. The data 
119 that is supplied to the communication portion 402B 
is sent to the personal computer 117B through the 
signal path 232B. 

An input operation signal is output from ah 
input device 112 and supplied to an input portion 106. 
The input operation signal is supplied to the control 
portion 103 through the internal bus 132. The control 
portion 103 determines which of the personal computers 
117A and 117B is an operative object corresponding to 
for example the display position of a mouse cursor 171 



corresponding to mouse information contained in the 
input operation signal- For example, when the 
determined result represents that the personal computer 
117A is an operative object, the supplied input 
operation signal is supplied to the communication 
portion 402A through the internal bus 132. The 
communication portion 402A sends the supplied input 
operation signal to the personal computer 117A through 
the signal path 232A. 

In the above description, the control signals 
352A and 352B and the data 119 that are supplied from 
the personal computers 117A and 117B and the input 
operation signal that is supplied from the input device 
112 are temporarily supplied to the control portion 103 
through the internal bus 132. However, the present 
invention is not limited to such an example. Instead, 
the control portion 103 may control the route of the 
internal bus 132 so that data 119 is directly exchanged 
between the communication portions 402A and 402B. 
Likewise, under the control of the internal bus 132, 
the input operation signal may be directly supplied to 
the communication portions 402A and 402B not through 
the control portion 103. 

Moreover, in the above description, the 
frequency measurement portion 143 measures the 
synchronous frequencies of the video signals 113A and 
113B extracted by the communication portions 402A and 
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402B so as to obtain synchronous frequency information. 
However, the present invention is not limited to such 
an example. Instead, when the synchronous frequency 
information is superimposed with the control signals 
5 352A and 352B that are output from the personal 

computers 117A and 117B and the superimposed signals 
are sent, the frequency measurement portion 143 can be 
omitted. In other words, the synchronous frequency 
information that is superimposed with the control 
10 signals 352A and 352B is extracted by the communication 

portions 402A and 402B, respectively. The extracted 
synchronous frequency information is supplied to the 
control portion 103 through the internal bus 132. The 
control portion 103 extracts the synchronous frequency 



9) '? 



352B. Corresponding to the extracted synchronous 
frequency information, the control portion 103 controls 
the process of the video process portion 102 for the 
video signals 113A and 113B. This operation applies to 
20 first and second modifications of the sixth embodiment 

(that will be described later). 

In the above description, the control portion 
103, the communication portions 402A and 402B, and the 
input portion 106 are connected with the internal bus 
25 132. However, the present invention is not limited to 

such an example. Instead, the communication portions 
402A and 402B and the input portion 106 can be directly 
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connected to the control portion 103 not through the 
internal bus 132. In this case, all signals are 
exchanged between the communication portions 402A and 
402B and the input portion 106 through the control 
5 portion 103. 

Fig. 37 shows an example of the structure of 
a monitor device 192 1 according to a first modification 
of the sixth embodiment. The structure shown in Fig. 
37 corresponds to the structure (see Fig. 25) according 
to the first modification of the third embodiment. An 
input operation signal that is output from an input 
portion 106 is supplied to communication portions 402A 
and 402B through a selector 133. In Fig. 37, similar 
portions to those in Fig. 16 are denoted by similar 
reference numerals and their detailed description will 
be omitted. 

According to the first modification, an input 
operation signal that is sent from an input device 112 
to the input portion 106 is supplied to the 
20 communication portions 402A and 402B through the 

selector 133. Corresponding to a control signal that 
is output from a control portion 103, the selector 133 
selects one of the communication portions 402A and 402B 
to which the input operation signal is supplied. On 
2 5 the other hand, the input operation signal that is 

output from the input portion 106 is supplied to the 
selector 133. In addition, the input operation signal 
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is supplied to the control portion 103. Thus, the 
selector 133 is switched under the control of the 
control portion 103 corresponding to the input 
operation signal. 

The input operation signal that is output 
from the input device 112 and received by the input 
portion 106 is supplied to the control portion 103 
through an internal bus 132. In addition, the input 
operation signal is supplied to the selector 133. The 
control portion 103 selects one of the personal 
computers 117A and 117B as an operative object 
corresponding to for example position information of a 
mouse cursor 171 of the input operation signal supplied 
through the internal bus 132. Corresponding to the 
selected result, the control portion 103 controls the 
selector 133 so that the input operation signal 
supplied to the selector 133 is supplied to one of the 
communication portions 402A and 4025 selected as an 
operative object. The input operation signal is 
supplied from the communication portion 4 02 A to the 
personal computer 117A or from the communication 
portion 402B to the personal computer 117B. 

On the other hand, when data 119 is exchanged 
between the personal computers 117A and 117B, the data 
119 that is transferred is output from the personal 
computer along with the video signal 113A and sent to a 
signal path 232A. The signal is received by the 
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communication portion 402A. The communication portion 
402A extracts the data 119 from the received signal. 
The extracted data 119 is supplied to the control 
portion 103 through the internal bus 132. The data 119 
supplied to the control portion 103 is supplied to the 
communication portion 402B from the control portion 103 
to the communication portion 402B through the internal 
bus 132. Thereafter, the data 119 is sent from the 
communication portion 402B to the personal computer 
117B. Alternatively, the data 119 extracted from the 
signal received by the communication portion 402A may 
be directly supplied from the communication portion 
402A to the communication portion 402B through the 
internal bus 132 under the control of the control 
portion 103 for the internal bus 132, not supplied to 
the control portion 103. 

In the structure, only signals that are 
received by the input portion 106 and that need to be 
passed through the control portion 103 (namely, signals 
for file operations such as file movement operation and 
copy operation) are supplied to the control portion 103 
through the internal bus 132. The other signals that 
do not need to be passed through the control portion 
103 can be directly supplied to the communication 
portions 402A and 402B. Thus, signals that do not need 
to be passed through the control portion 103 (for 
example, most of operation commands that are input from 



the input device 112 by the user) can be sent to the 
outside not through the internal bus 132. Thus, the 
traffic of the internal bus 132 can be remarkably 
decreased. 

Next, a second modification of the sixth 
embodiment will be described. Fig. 38 shows an example 
of the structure of a monitor device 192" according to 
the second modification of the sixth embodiment. The 
structure shown in Fig. 38 corresponds to the structure 
(see Fig. 26) of the second modification of the third 
embodiment. According to the second modification of 
the sixth embodiment shown in Fig. 38, the sixth 
embodiment is extended so that the monitor device 191" 
is connected to three, four, or more personal computers 
In Fig. 38, similar portions to those in Fig. 26 are 
denoted by similar reference numerals and their 
detailed description will be omitted. 

Personal computers 117A, 117B, and 117n 

are connected to communication portions 402A, 402B, . . . 
and 402n of the monitor device 192 through signal paths 
232AA, 232AB, and 232An, respectively. The 

communication portions 402A, 402B, and 402n can 

bi-directionally communicate with the outside. 

Video signals 113A, 113B, and 113n that 

are output from the personal computers 117A, 117B, 
and 117n are sent to the signal paths 232A, 232B, 
and 232n and received by the communication portions 



402A, 402B, . and 402n, respectively. The 
communication portions 402A, 402B, . . . , and 402n 
extract the video signals 113A, 113B, . and 113n 
from the signals received through the signal paths 232A, 
232B, . and 232n, respectively. The video signals 
113A, 113B, . . . , and 113n extracted from the signals 
received by the communication portions 402A, 402B, . .., 
and 402n are supplied to a video process portion 102. 
In addition, the video signals 113A, 113B, and 
113n are supplied to a frequency measurement portion 
143. 

The video process portion 102 and the 
frequency measurement portion 143 can process the video 
signals 113A, 113B, and 113n supplied from the 

many personal computers 117A, 117B, and 117n, 

respectively. The video process portion 102 has for 
example video input portions 160A, 160B, and 160n 

(not shown) corresponding to the video signals 113A, 
113B, . .., and 113n, respectively. A memory write 
control portion 162 switches digital video signals 
113A' , 113B', and 113n' supplied from the video 

input portions 160A, 160B, . . . , and 160n at 
predetermined timings in the horizontal direction and 
writes them to a memory 163. Alternatively, the memory 
write control portion 162 may thin out the digital 
video signals 113A 1 , 113B', and 113^ in a 

predetermined manner, map them to the memory 163, and 



arranges displays of the video signals 113A' , 
113B', . .., and 113n' on the display portion 150. 

The digital video signals 113A' , 113B', 
and 113n' written to the memory 163 are read to an 
output portion 54 and supplied to a display device 101. 
The digital video signals 113A 1 , 113B' , . . . , and 113n' 
are displayed as display areas 125A, 125B, . . . , and 
125n on the display portion 150 of the display device 
101. 

On the other hand, an input operation signal 
that is output from an input device 112 such as a 
keyboard 110, a mouse 111, a joystick, a remote control 
commander, or the like is received by an input portion 
106 and supplied to a control portion 103 through an 
internal bus 132. The control portion 103 selects a 
personal computer as an operative object corresponding 
to the supplied input operation signal and controls the 
route of the internal bus 132 so that the input 
operation signal that is input from the input portion 
106 is supplied to the communication portion 402A, 
402B, or 402n corresponding to the personal 

computer as the operative object. 

When a file transfer such as file movement or 
file copy is performed between personal computers, 
likewise, the control portion 103 controls the route of 
the internal bus 132. For example, when a file is 
moved from the personal computer 117A to the personal 
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computer 117B r the control portion 103 controls the 
route of the internal bus 132 so that the file is 
transferred from the personal computer 117A as the file 
movement source to the personal computer 117B as the 
file movement destination. 

Thus, when three, four, or more personal 
computers can be connected, for example, corresponding 
to the flow chart shown in Fig. 19, a personal computer 
as a controllable object is switched corresponding to 
the coordinates of a mouse cursor 171, the mouse 
movement amounts, and the relation of the positions of 
the display areas 125A, 125B, and 125n so that 

file copy, file movement, and so forth can be performed 
between different personal computers. 

Displays on the display screen 50 of the 
personal computers 117A and 117B according to the sixth 
embodiment and the first and second modifications 
thereof correspond to those according to the third 
embodiment shown in Figs. 21 to 24. Likewise, the file 
copy process and the file movement process between the 
personal computers 117A and 117B according to the 
fourth embodiment correspond to those according to the 
third embodiment shown in Figs. 19 and 20. 

In the above description, a plurality of 
computer devices are connected to a monitor device of 
the present invention. However, the present invention 
is not limited to such an example. Instead, a computer 



device and an STB (Set Top Box) may be connected to the 
monitor device of the present invention. The STB 
comprises a control portion (having a CPU, a memory, 
and so forth), a communication portion (that controls a 
communication with the outside) , and a display control 
portion (that controls a display). The STB is 
connected to for example a television receiver or the 
like. The STB provides various functions such as a 
receiving function for digital broadcast and picture 
broadcast and data communication function for the 
connected television receiver. 

When a computer device and an STB are 
connected to the monitor device of the present 
invention, a display of the computer device and a 
display of the STB can be displayed on the monitor 
device at a time. Using one set of input devices, data 
transfer can be controlled between those devices. 

In other words, so far, music distribution 
and data distribution using digital broadcast have been 
proposed. For example, the STB receives digital 
broadcast. Distributed music data and so forth are 
input to the STB. An icon that represents the 
distributed and input music data is displayed in an STB 
screen area of the monitor device of the present 
invention. When the icon is moved from the STB screen 
area to the screen area of the computer device on the 
screen of the monitor device of the present invention 



by the drag & drop operation, the distributed music 
data is transferred from the STB to the computer device 
Thus, the data that is received by the STB can be 
downloaded to the computer device . 

According to the present invention, the 
device connected to the monitor device is not limited 
to an STB. For example, devices such as a digital 
video recorder, a DVD (Digital Versatile Disk) player, 
and a DVD-ROM (Random Access Memory) recorder can be 
connected to the monitor device of the present 
invention along with the computer device. A 
predetermined display screen supplied from a device 
connected to the monitor device is displayed along with 
a display screen of the computer device. Data can be 
transferred between the connected device and computer 
device . 

In the above description, the input device 
112 and the input portion 106 communicate in one 
direction. However, the present invention is not 
limited to such an example. Instead, the input device 
112 and the input portion 106 may bi-directionally 
communicate with each other. In this case, for example ( 
the keyboard 110 as the input device 112 may have a 
display device such as an LED (Light Emitting Diode) or 
a simple LCD so that the control states of the personal 
computers 117A and 117B and so forth by the monitor 
device are displayed on the display device. 



As was described above, according to the 
first embodiment of the present invention, a frame 
memory is disposed in the monitor device 1. In 
addition, an input and an output of the frame memory 
are performed through an FIFO. Thus, inputs of video 
signals whose formats such as frequencies, resolutions, 
and so forth are different can be displayed as a 
plurality of screens at a time. 

When video signals for a plurality of screens 
are stored in the frame memory and the read start 
address of the frame memory is changed, a plurality of 
screens that are displayed can be scrolled. 

In addition, according to the second 
embodiment of the present invention, the monitor device 
has an input interface for a keyboard and a mouse. 
Thus, key information of the keyboard, mouse movement 
amounts and button operation information of the mouse, 
and so forth are supplied to the monitor device. In 
addition, those information is sent to a plurality of 
personal computers connected through the monitor device. 
Thus , the keyboard and the mouse can be shared by the 
plurality of personal computers . 

Thus, when a plurality of personal computers 
are used at a time, it is not necessary to prepare an 
input means for each of the personal computers. As a 
result, the installation space can be remarkably 
reduced. 



In addition, according to the second 
embodiment of the present invention, since the monitor 
device can obtain key information of the keyboard and 
the mouse movement amounts and button operation 
information of the mouse, two-screen display mode can 
be selected and an active personal computer can be 
switched using a cursor. 

In addition, according to the third 
^embodiment of the present invention, a plurality of 
computer devices can be connected to the monitor device. 
In addition, input devices such as a keyboard and a 
mouse can be connected to the monitor device. On the 
monitor device, display screens of the connected 
computer devices are displayed at a time. In addition, 
the monitor device selects one computer device as an 
operative object from a plurality of computer devices 
that are connected and supplies an output of an input 
device to the selected computer device. Moreover, 
corresponding to an output of the input device, data 
transfer is performed among the computer devices. 

Thus , when the monitor device according to 
the third embodiment is used, the user can switch a 
plurality of computer devices using one set of input 
devices without a deliberate operation. In addition, 
while observing the operation states of the plurality 
of computer devices, the user can perform an operation 
thereamong. 



In addition, on one screen, display screens 
of a plurality of computer devices are displayed at a 
time. Using one set of input devices, an icon 
operation and so forth can be freely performed among 
5 display screens of the computer devices . Thus , the 

user can seamlessly perform an operation among the 
plurality of computer devices. Thus, since the user 
does not need to perform a switch operation for the 
computer devices, the operability is improved, 
10 In addition, display screens of a plurality 

I of computer devices are displayed on one screen at a 

ii time. Using one set of input devices, an icon 

r operation and so forth can be freely performed among 

the display screens of the computer devices. Thus, the 
J. 5 user can operate the plurality of computer devices as 

* . if he or she operates one computer device. 
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